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In successful operation for over a quarter of a century, 


Chapman Dow Disc-Arm Pivot Valves are an improved 


type of butterfly valve. They combine the advantages 
of simplicity, strength, reliability, and tightness. 
Illustration shows the disc in the open, partly open, 
and closed positions. It will be seen how, by 
applying the operating force to the proper 

point, the deflection is taken out of the 


lower half of the disc. 


THE CHAPMAN VALVE 
MANUFACTURING COMPANY 


INDIAN ORCHARD, MASS. 


Write for bulletin containing 
complete engineering data and 
recommendations. 
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15 Years of 


Service ... 
Over 1700 
Installations 





THE COMMINUTOR 


Is Specifically Designed to Screen 
and Cut Sewage Solids Under Water 


From the Mediterranean to the Philippines; from the Arctic 
Circle to Australia, wherever there is modern sewage treat- 
ment, you will find Comminutors. Such world-wide accept- 
ance is based on a machine that efficiently and effectively 
performs a service unmatched by any other type of equip- 
ment. 


The Comminutor, compact, economical, silent, does away 
with the need for screens, rakes, grinders, burial pits and 
incinerators or other means of destroying the filth that is 
obtained by the old methods. With no screenings to stand in 
the open, there is no odor, no additional labor, and none of 
the unsightliness usually connected with screenings and 
their disposal. 


The sturdy construction of the Comminutor is the result of 
long experience. The drum is a single casting, precision 
machined to close tolerances. Cutting bars, combs and teeth 
are firmly seated, yet easily removable for sharpening or 
replacement. They are staggered and distributed to effect 
multiple small shearing actions. This, plus inertia of the 
drum in motion, and gearing, allows use of small motors 
with consequent power economy. No housing is required 
for the Comminutor. 


The Chicago Pump Company Comminutor is the result of 
many years of research and trial. “Bugs” in early models 
have long been eliminated so that the machines in use for 
many years have established an incomparable record of 
successful performance in the field. 


If you have work in the sewage treatment field, write to- 
day for the Comminutor Bulletin which gives complete 
engineering data. 
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offers 
all 8 of these advantages 


Each of these characteristics is essen- 
. tial to a good water supply line, and 
| Rolo) aun fo) bab Me a(-p babe) celle ME Oto) alos d-)(- MN doe 
sure Pipe alone offers ALL 8 OF THESE 
ESSENTIAL QUALITIES. 


LOCK JOINT PIPE COMPANY 
Est. 1905 
P.O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J. «¢ Turner, Kan 


BRANCH OFFICES: Cheyenne, Wyo. * Denver, Colo. * Kansas 
City, Mo. * Joplin, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock 
Island, Ili. * Wichita, Kan. * Kenilworth, N. J. * Hartford, Conn. 


SCOPE OF SERVICES. Lock Joint Pipe Company specializés in the manufacture 
and installation of Reinforced Concrete Pressure Pipe for Water Supply and 
Distribution Mains in a wide range of diameters as well as Concrete Pipe of all 


types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines 
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E. S. GILLETTE, Publisher 


COMING 


Service Lines as a Factor in 
Taste and Odor Production 


Is an article which will interest a high per cent of our readers 
No better preview of this article can be given than that revealed in 
its title. Those who have read earlier articles by this author will 
be on the lookout for this one by— 

CARL WILSON, 
Water Supply Technologist,* Los Angeles. 
*Former Chief Chemist, Los Angeles Dept. of Water Supply. 


Liquid Digested Sludge 
Has proved to be profitable to both the Indiana farmers who use 
it as fertilizer, and the Marion (Ind.) Sewage Treatment Works 
which sells it. This method of disposal compares favorably in cost 
with chemical treatment and filtering. This complete and interest- 
ing story of the marketing of “Liquid Farm Fertilizer” is told by 
one of Marion’s leading citizens 
DAVID BACKMEYER, Supt., 
Water & Sewage Works, Marion, Ind. 


Our Relations Are Always With Us— 

So says the writer of this open letter to Doc Symons in answer 
to his query, ‘How Are Your Relations-—Public, That Is?” Done 
in the highly readable style of personal correspondence, this “letter” 
tells how the art of public relations is practiced by— 

JOHN E. KLEINHENZ, Publicity, 
Indianapolis (Ind.) Water Co. 


Sludge Pumping Through Long Force Mains 
Constitutes what is believed to be the first article of its kind 
ever published. For a number of years we have tried to get the 
story of Cleveland’s experiences in pumping undigested sludge a 
long distance through a force main for digestion at another plant. 
We can now promise these valuable experiences and recommenda- 
tions covering pumping practices and maintenance of the long 
force main as recorded by— 
JOHN J. WIRTS, Ass’t Constr. Engr.,* 
Div. of Sewage Disposal, Cleveland, Ohio. 
*Former Supt. of the Easterly Treatment Plant, Cleveland. 


Operation of Small Filtration Plants 
Is the subject of a current series of short articles dealing with 
the operation and maintenance of small filtration plants by an 
author who has had considerable experience— 
A. E. CLARK, Gen’l Megr., 
Nashville (Tenn.) Suburban Util. Distr. 


Cutting Cast-Iron Pipe 


Is a paper which compares the better known methods of cutting 
cast-iron pipe and relates an improved method which involves 
simple electro-welding technic materially speeded up by the use of 
oxygen in the cutting arc. Considerable saving of time and 
materially reduced cost of making cuts is reported by— 

SHERMAN L. ROGERS, 
Supt. of Distribution, Hartford, Conn. 


Method for Studying Toxicity of 
Industrial Wastes 

Has been a desirable thing for some time, inasmuch as industrial 
waste treatment problems are becoming more and more important. 
The effects of industrial wastes on the all important B.O.D. test 
may be determined by means of the direct oxidation method 
according to— 


H. HEUKELEKIAN, Associate, 
Dept. of Water & Sewage, Rutgers Univ., N.J. 
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REPLACES OBSOLETE GIANT 


as Atlantic City modernizes 


















Replacement of the old triple-expansion pumping engine, shown 
in the background with the new De Laval centrifugal pump in the 
foreground, is part of the modernization program for Atlantic City. 
This station now employs a total of seven De Laval centrifugal 
pumps having a combined capacity of more than 73 million gallons 
daily. Four of these are motor-driven pumps employed for practi- 
cally continuous operation while three are gasoline engine-driven 
pumps employed for stand-by service. All seven units are equipped 
with self-priming systems so that they can pick up the load upon 
a minute’s notice. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


Adanta * Philadelphia * Los Angeles * Chicago * Pittsburgh * San Francisco 
St. Paul * Cleveland * Tulsa * Boston * Charlotte * Detroit * Seattle * Toronto 
New York * Kansas City * Vancouver * Rochester * New Orleans * Edmonton 
Denver * Salt Lake City * Winnipeg * Helena * Houston * Washington, D. C. 


ww- 
TURBINES + HELICAL GEARS + WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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TRAFFIC CONTROLS 


for San Diego 


water supply 


fitted with 





AND BRONZE 


Key parts of these 36” and 42” butterfly 
valves are made of Everdur and Bronze. 
Valves made by Coldwell-Wilcox Division 
of Krajewski-Pesant. Hydraulic Engineer 
for the city of San Diego: Fred D. Pyle. 


ba from the Alvarado Regulating Reservoir 
rushes the water supply for San Diego, Cali- 
fornia, under 100 Ib. pressure. Among the controls 
for this man-made underground river are these two 
butterfly valves, 36” and 42” I.D., which together 
‘veigh 16,000 Ibs. 


Mary vital parts of these valves are made of 
Everdur* Copper-Silicon Alloys to insure long, de- 
pendable service. The shafts (respectively 5” and 
512” diam.) and seating rings in the body and in 
the disc are of Everdur. The 5%” seating rings are 
fastened with Everdur screws. The stuffing box fol- 
lowers are of bronze with Everdur bolts through- 
out. 


Why was Everdur chosen for this critical serv- 
ice? Because these famous alloys have proved thor- 
oughly reliable in hundreds of water and sewage 


works applications. As a group, Everdur Alloys 
combine excellent corrosion resistance with high 
tensile strength, high fatigue limit, and good 
workability by all methods, including welding. 


It pays to be familiar with the many ways in 
which you can take advantage of Everdur Alloys. 
For detailed information, write for Publications 
E-11 and E-5. isise 


*Reg. U.S. Pat. Off. 





ANACON pA 


trom mine to consumer 





COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LTD. 








New Toronto, Ont. 
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An Official Survey 


Your first reaction to the statement on the opposite page 
may be—“remarkable if true.” For it is remarkable but it 
is also true. And it is backed by the findings of an official 
survey sponsored by three water works associations. 










This recently completed survey shows that of all the cast 
iron water mains, in sizes 6-inch and larger, ever laid by 
25 cities, large and small, from Canada to Florida, 96% 







are still in service. 










The cities were selected, and the survey directed, by a 
Joint Committee representing the American Water Works 
Association, the New England Water Works Association, 
and the Institute of Water Supply Utilities. The achieved 









Mr. Q-Check says: purpose was to ascertain the actual length of life of various 
Alexandria, Virginia, laid its ~ — e403 : : 
fet cast iron bide is 1852 water works facilities—mains, valves, hydrants, pumping 
and 99% of all sizes laid from equipment, etc. 





that date is still in service. 





The findings are reported in detail for each city in a 
book published by the American Water Works Associa- 
tion, which ought to be “must reading” for almost every- 
one connected with the water works industry. Cast Iron 
Pipe Research Association, Thomas F. Wolfe, Engineer, 
122 South Michigan Avenue, Chicago 3, Illinois. 












P.S.: If you are interested primarily in the survey findings as they 
pertain to cast iron water mains send for our brochure “Survival 
and Retirement Experience with Cast Iron Water Mains.” 
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CAST IRON PIPE 
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Backs This Statement 


967 


Se, is Sorview 


Alexandria, Virginia 
Babylon, New York 
Clinton, lowa 

Clyde, New York 
Denver, Colorado 
Des Moines, lowa 
Detroit, Michigan 
Huntington, W. Va. 
Jamaica, New York 
Merrick, New York 
Norwich, New York 
Ottawa, Ontario 


Philadelphia, Pennsylvania 
Portland, Maine 

Rochester (Suburban), N. Y. 
St. Mary's, Pennsylvania 
St. Paul, Minnesota 

Sag Harbor, New York 
Scranton, Pennsylvania 
Springfield, Massachusetts 
Summit, New Jersey 
Syracuse (Suburban), N. Y. 
Utica, New York 

West Palm Beach, Florida 


Winnipeg, Manitoba 


SERVES FOR ¢ 


¥ 


ENTURIES 
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That’s CHICAGO ... and Her Reliable Public Works 
Are Widely Equipped With Allis-Chalmers Products 


™ ye LEADER in meat. packing, rail transportation, lumber and a 
= host of industries, Chicago today is the hub of America’s Great 
Lakes inland empire. Her social, economic and cultural influences have 
shaped much of the character of the Middle West. Refusing to rest on 
past laurels, huge Chicago seeks greater triumphs in her civic future. 

* * * 

For over 50 years Allis-Chalmers equipment has performed with 
outstanding dependability in Chicago’s public works. The confidence 
her engineers place in ‘““A-C” is demonstrated by the installation of 
eight Allis-Chalmers pumps in the city’s new 320 mgd filtration plant. 

This reliable eguipment-engineering is typical of what Allis-Chalmers 
can do for large, medium or small cities. Call our nearby office or write: 
ALLIS-CHALMERS, MILWAUKEE 1, WIs. A 2259 


Have you received your copy of NEW bulletin 2586607, “‘A-C Equipment for Public Works"? 
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Painted for U.S. Pipe & Foundry Co. by Paul Laune 


‘THe quality of U. S. Cast Iron Pipe is controlled to a 


degree undreamed of by pipe founders a generation 
ago. Before the molten metal is poured into the mold 
of a Super-deLavaud centrifugal casting machine the 
important characteristics of the iron have been de- 
termined by our metallurgists. After the pipe has been cast our plant 
and research laboratories conduct numerous tests, in addition to acceptance 
tests, to assure the maintenance of quality in U. S. Pipe. This routine pro- 
cedure at our several plants is enforced so that we may be confident that 
your confidence in our product continues to be justified. United 


States Pipe and Foundry Co., General Offices: Burlington, New 
Jersey, Plants and Sales 
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Most people think any clear water is safe 
to drink but water works men know better! 
They realize that water to be safe must be 
properly chlorinated — and they won't tolerate 
dangerous undertreatment or the disagreeable 
taste resulting from overtreatment. 
%Proportioneers% Automatic and Propor- 
tional High Pressure Chem-O-Feeder has long 
been the favorite of wise water works men . . 
paced by standard water meter, it automati- 
cally injects just the right amount of treating 
chemical at just the right time. No external 
source of power is required: the Chem-O- 
Feeder is hydraulically driven by the water in 
the main itself. Even when pressures are as 
high as 200 Ibs. per sq. in. and the flow varies 
from minute to minute, the Chem-O-Feeder 





provides precise, dependable water treating. 
Other %Proportioneers% units are available 
to meet every operating condition. Informa- 
tion on request. 


%PROPORTIONEERS% High Pres- 
sure Chem-O-Feeder starts, varies 
and stops dosage of chemical as 


water comes on, fluctuates and tapers 
off. Equipped with plastic “See-Thru” 
pump head and “‘fluid sealed yoke’’. 








% PROPORTIONEERS, ING. % 


9 N. CODDING ST., 
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EADY adaptability to standard 
waterworks practice is an ad- 
vantage of Transite* Pressure Pipe 
which is of special importance when 
making large service connections. 
Thousands of such connections are 
in service today, installed in Transite 
supply and distribution lines with 
standard equipment and tools under 
a variety of installation and working 
conditions. 

For tapping the line under pres- 
sure, conventional tapping sleeves, 
tapping valves and drilling machines 
are generally used. The sleeves are 
first leaded and caulked in the usual 
manner. Sleeves to fit all sizes of 
Transite Pressure Pipe are available 
from several manufacturers. Tough 
and strong, the pipe wall is, never- 
theless, readily drilled; Transite’s 
unusual machinability assures a 
clean cut. 

In cases where the line can be tem- 
porarily removed from service, a com- 
monly used method of providing large 
connections is to insert into the line 
a fitting? such as a tee having the 
required outlet size. To do this, a 
section of pipe is first removed from 


*Transite is a registered Johns-Manville Trade Mark 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Making Large Serowe Connectums 





A 24-inch Transite main being tapped 
under full working pressure for a 20-inch 
branch connection. 


the line. The Simplex Coupling per- 
mits quick removal and with a mini- 
mum of trench excavation. Two 
stubs of pipe are then cut from this 
section and inserted into the bells of 
the fitting to form an assembly of 
equivalent length to that of the sec- 
tion removed. No problem arises in 
joining stub ends and fitting, since 
lead or compound joints are readily 
made with Transite. Replacement of 


Conventional methods are used for making large service connections in Transite lines. Here are 
shown a tapping sleeve and valve being installed on a 12"' line under pressure for a 4'' outlet. 





Po. oe 
SLRS 


the assembly in the line is easily and 
quickly made with the standard Sim. 
plex Couplings. 

A method sometimes used for mak- 
ing connections when the line js 
under pressure is the use of service 
clamps of the type equipped with 
double straps. These may be used 
for making service connections larger 
than those recommended for cor. 
poration stops inserted directly into 
the wall of the pipe or where multiple 
corporation stops are not used. After 
the service clamp and corporation 
stop are attached, the pipe wall is 
drilled with conventional drilling 
tools. Service clamps are not used 
for outlets exceeding one-quarter the 
diameter of the street main, nor 
larger than 4’’. 

A previous advertisement in this 
series discussed tapping Transite 
Pressure Pipe for small service con- 
nections. A reprint is available on 
request. Address Johns-Manville, 
Box 290, New York 16, N. Y. 


TThe run of the fitting should have bell 
ends. Enlarged bells are used for class 
150 pipe over 8" in diameter. 
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All the WATER that’s 
needed... ANYTIME 


WITH HORTON 
ELEVATED TANKS 


Enough water in storage to meet the peak demands 
every day in the year . . . that’s the concern of en- 
gineers who are designing modern water supply sys- 
tems. One of the best answers to this problem is 
distributed storage . . . elevated water tanks strate- 
gically located to provide constant water pressure in 
heavy demand areas often remote from pumping 
stations. 

Port Huron, Michigan, uses two Horton elevated 
tanks to provide distributed storage. A 1,000,000- 
gal. tank was erected at the southern limits of the 
city, and a 500,000-gal. tank at the northern limits. 
Some of the advantages expected from this instal- 
lation are: adequate reserve in storage to meet after- 
noon peak loads; considerable savings in electric 
power costs at the pumping station; sufficient water 
pressure during periods when the pumping station 
is shut down. 
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Above: 500,000-gal. Horton elevated tank, 100 ft. to bot- 
tom in the northern portion of the Port Huron system. 








Left: 1,000,000-gal. Horton radial cone-bottom tank, 100 
ft. to bottom in the southern portion of the Port Huron 
system. 


Write for quotations on Horton elevated water tanks to meet your requirements. 


CHICAGO BRIDCE « IRON COMPANY 


Birmingham | 1586 North Fiftieth Street Cleveland 15 ..2262 Guildhall Bldg. Philadelphia 3 1644-1700 Walnut Street Bldg. 
2181 Healey Bidg. 


Temntoe 2 2115 National Standard Bldg. Los Angeles 14 1455 Wm. Fox Bldg. Atlanta 3 
1646 Hunt Bidg. Chicago 4 2198 McCormick Bldg. Havana 402 Abreu Bldg. 


New York 4 3390—165 Broadway Bldg. San Francisco I! 1283-22 Battery Street Bidg. Detroit 26 15S! Lafayette Bldg. 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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VITRIFIED 
CLAY PIPE 


Replaces Detroit 
Disintegrated Sewer 


Municipal engineers are not crystal gazers—ithey 
can’t look into the future and foresee what types of 
industry will spring up in their communities. In 
many cases, city engineers have found that sewerage 
and drainage lines, adequate when installed, could 
not withstand the action of 


deteriorating waste 


materials originating in the plants of new industries. 


City of Detroit engineers were recently confronted 
with this problem of replacing worn-out sewerage 
lines. Vitrified Clay Pipe was specified because it is the 
only pipe able to withstand the damaging effects of 
waste matter originating in the lines of one of Detroit's 
principal industries. Clay Pipe’s immunity to corro- 
sion, rust and deterioration is the big reason more and 
more industrial, municipal and consulting engineers 
are making long-lasting Vitrified Clay Pipe a “must” 
in their specifications . . . for Clay Pipe resists success- 
fully the action of chemicals, corrosive materials, 
alkalies, ground and sewage acids. Engineers know that 
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Tunneling was necessary on the Detroit municipal lines, 
using 27-inch and 30-inch Vitrified Clay Pipe. Ray D. Baker, 
contractor, handled the job with T. F. Forrest acting as 
construction superintendent. George R. Thompson was City 


Engineer. 





there is not one single instance on record where 
Vitrified Clay Pipe has ever worn out! 


If you need specific information on Clay Pipe, 
write the details to the office nearest you. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
703 Ninth and Hill Bldg., Los Angeles 15, Calif, 
522 First National Bank Bldg., Atlanta 3, Ga. 
100 N. La Salle St., Rm. 2100, Chicago 2, Illinois 
. cued 








S AOUWTAGES YOU GAIN 
WHEN YOU SPECIFY B&A REAGENTS 


Wider Selection Means you can order 
virtually all your reagent chemical re- 
quirements from the same source, at 
the same time. This is the economical 
way... the time-saving, easier way. 
More than 1,000 purity products of 
Reagent A. C. S., C. P., U.S. P., N. F., 
and Technical grades carry the B&A 
“Shield of Quality” label. 


Highest Purity Means you're sure of 
getting reagents that always meet or 
exceed exacting A. C. S. specifications 


when you specify B&A. These purity 


REAGENTS 


meee eee eee 4 O RECTOR STREET, 


STANDARD 


bl Chicago* 


PURITY 


FINE CHEMICALS 


standards set by the chemical profes- 
sion itself are rigidly adhered to by 
Baker & Adamson, wherever estab- 
lished. That’s why B&A Reagents have 
been recognized as “setting the pace 


in chemical purity” for sixty-six years. 


Immediate Availability Means full 
stocks of B&A Reagents are carried at 
General Chemical’s own chain of dis- 
tributing Stations . . . conveniently 
located coast to coast to serve you 
promptly and efficiently. The Station 


nearest you can build its stocks to meet 


your special requirements readily at 
all times, if you will outline your anti- 


cipated needs to your B&A Salesman. 


These Three Advantages Mean your 
chemical purchasing as well as labora- 
tory operations can be made more 
eficient . . . more productive. Plan 
ahead now by writing or calling the 


nearest B&A office listed below. 


Be sure to get the 200-page B&A Prod- 
ucts Book . . . a valuable guide when 


buying reagents. Available on request. 


BAKER & ADAMSON Aegean 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


Offices: Albany* ¢ Atlanta © Baltimore * Birmingham* 
e Cleveland* ¢ Denver* ¢ Detroic* © Houston 
New York* ¢ Philadelphia* ¢ Pictsburgh* ¢ Portland (Ore.) 


NEW YORK 6, N. 


¢ Boston* ¢ Bridgeport * Buffalo* ¢ Charlotte* 


Yeu uw = @ wee 


¢ Kansas City ¢ Los Angeles* ¢* Minneapolis 
¢ Providence* ¢ St. Louis* ¢* San Francisco* 


Seattle © Wenatchee (Wash.) ¢ Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited « Montreal* « Toronto* « Vancouver* 


* Complete stocks are carried here. 
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The unique side wedging 
action employed in the 
Smith Gate Valve posi- 
tively prevents premature 
lateral expansion of the 
discs and consequent 
binding and scoring of the 
seats while the valve is 
being operated. 








SATE VALVES FLOOR STANLY 


“cc THE A, P. SMITH MFG. CO. << 


NSERTING VALVES c ' S oe D NSERTING MACHINE 


“APPING SLEEVES ANDO VALVES PIPE CUTTING MACHINE 
S ATER SERVICE BRASS GOODS EAST ORANGE, NEW JERSEY DRPORATION TAPPING MACHIN: 
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Stays Gleamingly New when other 





brands are weathered away! 
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VALDURA ASPHALT* ALUMINUM 
AFTER 4 YEARS, 4 MONTHS 


Microscopic view of Valdura Asphalt 
Aluminum Paint film after being sub- 
jected to intense heat, low tempera- 
tures, wetting, drying and destructive 
rays of the sun. Condition perfect 
after this severe weathering! 


ORDINARY ALUMINUM 
AFTER ONLY 4 MONTHS 


This microscopic view of ordinary 
aluminum paint film shows badly 
worn, broken film after only 4 months 
identical exposure! 


The Valdura film hasn’t even started 
to break down after 12 times longer 
exposure! 





*Exclusive blending of special processed Gilsonite 
Asphalt with Tung Oil is the SECRET! ‘nis is the one 


and only aluminum paint that really endures — that stays silvery bright 
and shining year after year — Valdura Asphalt* Aluminum Paint! 


You can count on 5 to 10 years service — longer if 2 coats are applied. 
Only Valdura has a special Tung Oil vehicle plus a base of 99.5% pure 
Gilsonite asphalt —nature’s most enduring weatherproofing substance. 
Valdura Asphalt Aluminum Paint is 98% waterproof per coat! 

Valdura withstands steam, water, cold, heat, ice or brine. Resists all 
weathering. Used the world over on bridges, tanks, roofs, stacks, buildings. 
Outlasts, out-protects, out-wears all other aluminum paints in every com- 

parison test! Costs no more, either! Write for full facts, today! 


Valdura Division AMERICAN-MARIETTA COMPANY 
Dept. 10, 43 E. Ohio St. — Chicago 11, Ill., U. S. A. 


SUT ASPHALT ALUMINUM PAINT 


See Next Page... 





| Discovered This New Money Saving 
Way to Select Paints! 


FREE Specification Booklet 


shows how to—Select Paint for best 


results on each surface ... Prevent 


over-ordering and underestimating 


needs. Lists Paint characteristics— 


as to acids, caustics, heat, abra- 


sion, moisture, etc. 


It was a lucky day for me when I got the new Valdura Speci- 
fication Booklet—on heavy-duty painting. I found it so practi- 
cal, so easy to use, that it gave me valuable benefits when | 
selected the paints for renovating our plant. 

As a result, we saved many dollars on the job. But best of 
all, we'll save many dollars every year on maintenance. This 
Valdura Specification Booklet shows the most serviceable 
paint to use for every kind of application in every industry. 

Gives All the Answers—This amazing Valdura_ booklet 
lists every kind of surface that needs paint for maintenance. 
It shows just which kind of primers and finish coats give the 
best results for each surface. There’s no chance of selecting 
the wrong paint. These recommendations are based on in- 
tensive research by Valdura’s laboratories and on proved 
results of many thousands successful applications. 


Charts Now Ready For 
These 10 Industries 


Institutions” | l 
Bakeries s aaa | 
Brewer'e eae 
Bottling Plants os all 
: A 7 
Pry ~y Sewage Dispos? 
Dairies on so 
Creameries Pi 
Schools, ¢ hurches, 
Office Buildings— i 
buildings. 


Hotels, Colleges, 
| public and prti- 


vate 


Name and Title 


The Valdura Chart solved many other problems for me. It 
shows average coverage per gallon—so I knew exactly how 
much of each paint to order. It also shows the type and cor- 
rect amount of thinner required for every paint. These were 
big factors in helping me save dollars on the job—and in 
getting the most value for the firm’s money. The table show- 
ing product characteristics like moisture, abrasion, acid and 
caustic resistance, oil and heat was also a valuable help. 

Can Save You Money—Yes, it was a lucky day for me and 
for my firm when I discovered the new Valdura Chart on 
heavy-duty painting. No wonder I say, “Send for your free 
copy of this amazing chart. It shows you how to save on paint 
jobs and cut maintenance costs. It helps you select paints that 
look better, last longer and improve working conditions!” 
Mail the coupon now! 


 Valdura Division 


AMERICAN-MARIETTA COMPANY 


43 E. Ohio Street, Chicago 11, Illinois 
“Paints that Endure” 


Valdura Div., American-Marietta Co., 43 E. Ohio St., Chicago 11, Il., Dept. 0 


Send me immediately the free Valdura Chart for my plant that will show me how to save 
real dollars—to select the correct paint, cut maintenance costs, improve working conditions. 





Send F Company 
Address. ne 


City and Zone 


or Your Free COPY 
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230 
NEW 


HE DIDN'T MIND 
WHEN HIS BRIDE 
BURNED THE 
BISCUITS 


Bi . ME PHONED 


CITY HALL WHEN THE 


WATER yr 
BAD. 















DDISTASTEFUL water is an invitation to customer complaints. In 
more than 1200 communities, Aqua Nuchar Activated Carbon has been used to 
eliminate complaints on tastes and odors. Aqua Nuchar acts simply, quickly and 
effectively to rid water supplies of those impurities causing bad tastes and odors. 
Owing to its extraordinary porosity, Aqua Nuchar traps those tiny substances that 


cause unpalatable water. 


It costs so little . . . and, whether they’re aware of it or not, it means so much to 





consumers. Eliminate complaints . . . quickly, inexpensively and thoroughly . . . 


with Aqua Nuchar Activated Carbon. 


Stocks located at points throughout the country for immediate delivery. 
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' CHEMICAL SALES 
| e ~ ] eo ao = 

' division west virginia pulp and paper company 
’ NEW YORK CENTRAL BLDG. PURE OIL BLDG, PUBLIC LEDGER BLDG. LEADER BLDG. 
, 230 PARK AVENUE 35 E. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
A NEW YORK ore ee Ve CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. . CLEVELAND 14, OHIO 
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In more than 100 installations the Yeomans “Aero-Filter,” a high 
capacity biological trickling filter, is establishing remarkable records 
for an unusually high degree of purification at exceptionally low cost. 


Note these seven im portant advanta ges: 


Rain-drop distribution is highly efficient, which eliminates all need for 
costly recirculation for dilution purposes. 


Single-stage operation produces a clear effluent; and reductions of raw 
sewage BOD ranging from 80% to 85% are common. 


Two-stage operation is regularly obtaining reductions of raw sewage 
BOD ranging from 90% to 94%. 


Construction cost is remarkably low, since the Aero-Filter bed is about 
one-eighth the size of a standard rate filter bed for equal capacities. 


Operating cost is the lowest of all types of complete sewage treatment— 
no additional pumps, motors, tanks, etc., for recirculation. 


Uninterrupted and almost complete momentary bed coverage minimizes 
troubles from odors, freezing, ponding and filter flies. 


All returns are made direct to the filter—therefore an oversize primary 
tank to accommodate recirculation is unnecessary. 


The “Aero-Filter” can be fitted to any requirements, from small 
units up to large treatment works. Accurate cost estimates and 
complete engineering data are readily obtainable—simply write us. 


YEOMANS BROTHERS COMPANY — “csicsco 22, iumois 
CHICAGO 22, ILLINOIS 

For the handling and treatment of domestic sewage and industrial waste, Yeomans manufactures: 
Yeomans Aero-Filter—high capacity trickling filter @ Yeomans ‘'Package"’ Aerifier—activated sludge 
process @ Rectangular and circular Sludge Collectors @ Digesters @ Centrifugal and pneumatic 


Sewage Ejectors @ Scum, Grease and Sludge pneumatic Ejectors @ Rotary Distributors @ Plunger 
Sludge Pumps. 


IN PURIFYING 
EFFICIENCY 


YEOMANS 


‘Aero-Filter’ 


SYSTEM 


for sewage 
and waste 
treatment 








For treating industrial 
waste, the Aero-Filter 
has proved ideal— 


High Loading—especial- 
ly important in treating ex- 
ceedingly strong waste. 


Economy of Space—the 
filtration bed is much smaller 
than in other types of treat- 
ment plant. 


Low Cost—economical to 
install, costs much less to op- 
erate—owing largely to ab- 
sence of recirculation for 
dilution. 


The @ 7 VN Sey: 


5O YEARS OF PUMP EXPERIENCE 
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Filter Plant, East Bay Municipal Utility Dist., Oakland, Calif. 
IOWA GATE VALVES and CHECK VALVES 
Specified for “his Tustallatiou 


Briefly, here is why you find “Iowa Valves” specified by Water Works Engineers, 
Superintendents and Operators of Water Treatment Plants, Pumping Stations and 
Distribution Systems, time after time after time: — 


® Recognized Design *® Prompt, Dependable Delivery 
® Quality of Materials ® 35 Year history of 
® Quality of Workmanship satisfactory performance 


You are invited to fully acquaint yourself with current Iowa Valve developments 
and qualities. Write for completely illustrated, descriptive literature. 


IOWA VALVE COMPANY 


(Subsidiary of James B. Clow & Sons) 





201-299 North Talman Avenue P.O.Box 6600A_ Chicago 80 Iliinois 





























One of two No. 750 Heater and 
Heat Exchanger Units for Lam- 
berts Point Plant, Norfolk, Vir- 
ginia. Aldrich and Buck, New 
York, N. Y., Engineers. 


One year of extensive experiments 
in external heating BEFORE placing 
a single new Digester Heater and 
Heat Exchanger unit in operation 
—that's the Pacific Flush-Tank 
Company's answer to the question. 









P. 





In its customary role of ‘guinea pig,” 
P.F.T. kept the experimental layout shown below in operation 5 and 6 days a 
week during 1944 and 1945 to determine heat transfer and loss of head. To 
gather reliable and empirical data on sludges to be encountered, different 
types of sludges were brought in from representative sewage treatment plants 
and used in the test work. The result: more than 55 completely successful 
installations already. Another 55 are on order and in process of fabrication. 
The unit above is arranged for automatic gas and oil firing, automatic di- 
gester temperature maintenance, automatic building heating, and has com- 
plete flame safety protection. Normal output: 750,000 B.t.u. per hour for 
digester heating plus 375,000 B.t.u. per hour for building heating. 
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fic Hush -“Jank Co. 


4241 RAVENSWOOD AVENUE, CHICAGO 
CHARLOTTE,N.C. 


SEWAGE TREATMENT EQUIPMENT EXCLUSIVELY SINCE 1893 
LOS ANGELES — SAN FRANCISCO — TORONTO 
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ISSUED PERIODICALLY BY R-S PRODUCTS CORPORATION, PHILADELPHIA 44, PA. FOR THOSE CONCERNED WITH FLOW CONTROL AND SHUT-OFF 








R-S Duplex Strainer 
Assures Clean Water 


Utilities and industrial plants which 
must have clean water are showing keen 
interest in the new R-S Duplex Strainer 
because of its simple control features. 


Single handwheel control by only 214 
turns permits alternate removal of iden- 
tical basket strainers without interrup- 
tion to flow. This is the feature which 
gives the R-S Duplex Strainer its strik- 
ing advantage over the old-style 2-wheel 
control involving complete shut-off or 
flow during the cleaning operation. 





z ~ - | 
R-S Duplex Strainer (Patent Pending) 
Illustration shows that the valve is in 
continuous contact with the seat so that 
it cannot become fouled or loose. Further, 
the valve mechanism is on the down- 
stream side, in contact with strained 
water only, not in the path of flow, and 
therefore less subject to erosion or wear. 
There is but one stuffing-box. 

Four-inch to 24-inch pipe-sizes are avail- 
able. Pressure loss is extremely low. The 
ratio of straining area in each compart- 
ment to the area of the inlet is approxi- 
mately 3 to 1. 

Descriptive material including tables, 
graphs, and drawings will be sent on re- 
quest to R-S Products Corporation — 
Valve Division—Wayne Junction, Phila- 
delphia 44, Pennsylvania. 


New R-S Representative in Mexico 


The R-S Valve Division announces ap- 
pointment of a new representative cover- 
ing all of Mexico. This is Equipos 
Hidraulicos de Mexico, S. A. Address: 
Edificio “‘Atlan’’, Avenue Juarez 76, 
Mexico, D. F. 
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NEW R-S 50-POUND CLASS B IRON VALVE 





This new valve, R-S type B-9468, de. 
signed for rugged hydraulic service, is 
equipped with the R-S_ rubber spool 
Type B-8934). Patent Pending. 

The rubber spool combined with the 
wedge-type closure of the R-S angular 
seating disc provides positive shut-off for 
thousands of full-open to full-closed 
cycles. Despite its conservative rating as 
a 50-pound valve the new unit will give 
bubble-tight shut-off up to 80 p.s.i. air, 
and commercially tight shut-off at 100 
p-S.1. water. 





No Better Ad Than 
A Satisfied Customer! 


Fischer & Porter Company of Hatboro, 
Pa., manufacturers of Indicating, Record- 
ing, Controlling, and Totalizing Flowra- 
tor instruments for flow-rate measure- 
ment and automatic flow control, recently 
wrote the R-S Philadelphia representa- 
tive: 

“You will be gratified to learn of the 
excellent success the R-S Butterfly Valves, 
supplied by you for our stock flow meas- 
urement control, have enjoyed. 

“Our Canadian Field Engineer writes 
as follows on the R-S Valve: 

‘... it has proved a complete success in 
this service . . . this R-S control valve has 
created great interest in the Canadian 
trade. On a recent bleachery application, 
it was pointed out that had butterfly type 
valves been employed a saving of approx- 
imately half in valve costs could have 
been effected’.”” 

William Diament 

Vice President-in-charge-of-Sales 


Proper Sizing Essential to 
Success of Regulating Valve 


When installing the disc or butterfly type 
of valve, as developed by R-S Products 
Valve Division, it is important for best 
results that the greater capacity—2 to 3 
times that of many conventional valves 
of the same size—be recognized. In regu- 
lating service a 6-inch R-S valve will 
often replace a 10-inch valve of other 
types. Naturally, with the smaller R-S 
valve, there is less metal to pay for, less 
machining to be done, and less load to 
support in the line. These advantages 
represent great savings in cost, especially 
when hard or high cost metals are speci- 
fied to counteract unusual abrasive or 
corrosive conditions. 


R-S to Display at 
Instrument Show 


R-S Valves and valve controls, both 
manual and automatic, will be on view 
at the Third National Instrument Ex. 
hibit in Philadelphia, September 13 to 17. 
The new R-S Leveltronic Relay will also 
be an interesting feature of the exhibit. 
The rapid growth of the Instrument 
Show is a revealing index of the rising 
interest in Instrumentation as a science. 
It is a reflection, too, of industry's need 
to answer mounting labor costs by in- 
strument control wherever hand labor 
can be replaced by automatic control. 
The new R-S Leveltronic Relay will be 
of notable interest to instrumentation 
engineers because of its astonishing po- 
tentialities for control purposes. For ex- 
ample, the relay provides direct or reverse 
action giving fail-safe control of line 
failure and preventing overflow or under- 
filling of process units. Out-contacts 
sound an alarm, light a light, or shut the 
process down. 





The New R-S Valve Catalog +17 


R-S Valve Catalog #17 is packed 
with information for engineers. 
There are over 70 halftone pictures 
of R-S Valves .. . working drawings 
of 21 types of R-S Valves with stand- 
ard controls and fittings and com- 
plete dimensional data for all sizes 

.. working drawings of 22 types of 
prime movers .. . 
numerous other 
diagrams, graphs 
and miscellane- 
ous drawings. 
Address R-S 
Products Corpo- 
ration, Valve Di- 
vision, Philadel- 
phia 44, Pa. 
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I; isn’t just chance that Pomona gives you 
all the features you've always wanted in a ver- 


tical turbine pump. Lowest-cost-per-gallon 





service ... unequalled dependability .. . 


EASY ADJUSTABILITY. With one simple “at simplicity of installation and maintenance, 


= the surface” adjustment, you can vary capaci- these are ‘‘designed-in’’ features 


F : ties over a wide range without power-wasting sisson P 
_ “yprottling.” Adjustment nut can also be used resulting from years of experience. 
to compensate for wear . . . assuring new Just check these features. You'll 
. . r 2 ti 
C pump efficiency tor the lifetime of the pump! find what you want! 
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QUIET, SMOOTH OPERA- 
_ TION, Pomona‘s revolvable 
rubber shaft bearings assure 
vibration-free shaft support 
under all conditions. 




















th 
ow 
iX- 
17. 
Iso 
it. 
ent 
ng 
ce. 
ed 
in- 
m CHECK THESE and other “wanted” 
be Pomona features with your Fairbanks-Morse 
= Pomona dealer or branch pump engineer. 
eX: They can.show you how the Pomona line... 
zs | ; sizes from 4 to 36 inches, capacities from 15 to 
' FREEDOM FROM SAND-LOCKING. You : ee emmers You more! 
re won't have any costly stoppages with Pomona. : Fairbanks, Morse & Co., Chicago 5, Ill. 
Open impeller design assures complete free- . ; ~ 3 
dom from sand-locking . . . minimizes wear . . . : 
eliminates the need for sealing or wearing . 
in FAIRBANKS-MORSE 


WATER LUBRICATION. Pomona’s true water 
lubrication is your guarantee of clean, clear 
water. Water lubrication also means simplicity 
of design with fewer working parts for maxi- 
mum dependability, lower operating costs, less 
maintenance. - eS 
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A name worth remembering 


DIESEL LOCOMOTIVES » DIESEL ENGINES © PUMPS © SCALES © MOTORS ¢ GENERATOR 
STOKERS © RAILROAD MOTOR CARS and STANDPIPES + FARM EQUIPMENT * MAGNETO 





A FEW OF THE COMPLETE LINE OF FAIRBANKS-MORSE PUMPS 
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Trash Pumps Side-Suction Centrifugals Builtogether 
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Long-Term Assets to the Modern Waterworks System....., 


for EFFICIENT SERVICE - LOWER MAINTENANCE - GREATER DURABILIT 
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ELEVATED STEEL TANKS 
and STEEL RESERVOIRS 
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1,500,000 gal. toroidal bottom tank; structural tower, 
Diameter 103'4, head range 25’; height to 
bottom 85’. Fort Dodge, lowa. 


The choice of elevated steel tank or 
steel reservoir depends largely upon 
local land elevations. The choice of 
PITTSBURGH-DES MOINES asdesign- 
ers, fabricators and erectors of your re- 
quired units is equally logical: you 
benefit by a half-century of experience 
in this type of construction, and a 
guarantee of complete satisfaction 
with each installation. May we con- 
sult on your water storage needs? 














300,000 gal. cone ‘ 1,000,000 gal. to- 2,200,000 gal. steel reservoir; 
rool, hemispherical % toidal bottom ’ ellipsoidal roof; ornamental pil- 
bottom tank, 118’ to i ¥ diemeter 769" asters. Diameter 80’, height 51’. 
top. Stillwater, Okla. height 127’, head Midland, Tex. 

range 30°. Keokuk, 


fowa. 


PITTSBURGH - DES MOINES STEEL CoO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 


PITTSBURGH 3418 Neville Island 919 Tuttle Street 
NEW YORK..............Room 918, 270 Broadway 1223 Praetorian Bui'ding 
CHICAGO 526 First Avenue, South 
















Making 
Sewage Aeration 
More Effective 
with ALOXITE 

Diffusers 


RELATION OF 
STRENGTH 
TO PERMEABILITY 


—— Dry 


MODULUS OF RUPTURE; LB. PER SQ. IN 


— — — Saturated 
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STANDARD PERMEABILITY RATING 
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Dependable Trouble Free 


Service 


ALOXITE aluminum oxide porous 
plates and tubes are rugged and durable. 
This is exemplified in the chart giving 
their high modulus of rup- 
ture for various permea- 
bility rating. It is confirmed 
by experience in over 225 
plants. ALOXITE diffusers 


DIFFUSER | 


Assured 


last longer, require less maintenance 
and far less frequent replacement. Some 
operators even report that cleaning is 
still unnecessary after more than ten 
years service. 

ALOXITE diffusers stand up under 
repeated handling. They resist chemi- 
cals, acids and other corrosive materials. 





MEDIA | 


They can be quickly and thoroughly 
cleaned by chemicals, chlorination, acid 
treatment, burning, etc. 

The more effective treatment made pos- 
sible by ALOXITE plates and tubes is 
also more economical. Maintenance and 
replacement costs are negligible. Fur- 
ther savings are realized in the lower 
operating and maintenance require- 
ments of blowers and other equipment. 
In brief, these are a few facts that have 
led to the installation of these modern 
air diffusers in many plants. We will be 
glad to furnish further details. Our tech- 
nical staff will be glad to discuss prob- 
lems peculiar to your operating set-up. 
Merely write Department M-78, The 
Carborundum Company, Refractories 
Division, Perth Amboy, New Jersey. 


UNIFORM STRUCTURE 
CORROSION RESISTANT 
RUGGED AND DURABLE 
ECONOMICAL 


EASY TO CLEAN 
LOW PRESSURE LOSS 


Bay CARBORUNDUM 


TRADE MARK 


Carborundum” and “Aloxite” are registered trademarks which indicate manufacture by The Carborundum Company 
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“A’ wrote to city 
“B’ about Hades 


Meters 


“We have approximately 24,000 meters, of 
practically all standard makes. Exhaustive tests 
as to accuracy, maintenance cost and durabil- 
ity have shown the Badger Meter has given 
most satisfactory service. For the last three 
years we have purchased only Badger Meters.” 


There’s a Badger Meter size and type for 
every waterworks service. Performance 
records by the millions prove “It pays to 
BUY BADGER.” 


BADGER METER MFG. CO., MILWAUKEE 10, WIS. 





Every waterworks superintendent should 
have a copy of our new chart: "Table 
for Determining Service-Pipe and Meter 
Sizes’’, No. 676 (no charge). 











BRANCH OFFICES: 
NEW YORK CITY © PHILADELPHIA © WORCESTER, MASS. 
SAVANNAH, GA. ® CINCINNATI ©® CHICAGO © KANSAS CITY, MO 
WACO, TEX. © SALT LAKE CITY, UTAH * PORTLAND, ORE, © SEATTLE, WASH. © LOS ANGELES 
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NEW ELECTRONIC UNIT 
7] |MPROVES. SIMPLIFIES 
WATER CLARIFICATION 


FOR MUNICIPAL OR INDUSTRIAL PLANTS 


Since a single unit occupies much less space 









Using only low voltage electricity and alumi- 











num to form concentrated aluminum hydrox- than an ordinary office desk, the Alhydro 
ide floc, the Alhydro Floc Producer provides Floc Producer can be readily installed in 
a simple and effective answer to the problem existing or proposed water plants. Simple 
of removing color and suspended matter adjustment of rectifier for volume of low 
from water... without voltage direct current 
the need for handling is the only control 





or storing large quan- required for day-to- 






tities of chemicals! day operation. 


FLO 
YL PRODUCER 




















DESCRIPTIVE FOLDER--FREE! 


If properly treated water is essential to the quality of your 
product, write today for this free folder explaining and 







illustrating the compact new Alhydro Floc Producer. See for 
yourself how the Aihydro Floc Producer greatly simplifies 


the treatment of drinking water or water for industrial use. 











This installation of the Alhydro Floc Producer in your 
water treatment plant will provide you with... 

































{ 
aunvoro | RAW @ Superior results in color and turbidity removal. 
FLOC WATER . 
PRODUCER ¥ 4 @ Better water at competitive cost. 
CONCENTRATED a a \ @ Simplicity of operation. 
MIXING CHAMBER ——t| ES @ Ease of maintenance. 
\ a @ Elimination of storage problems. 





— oa @ Instantly controlled floc volume. 


‘eT’ 





ASS. 
- ALHYD j DEPARTMENT 78 
- a Vv ag @ 516 N. CHARLES ST., BALTIMORE 1; MD, 
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for Efficient Mixing... 
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Here are improved, thorough mixing, savings short-circuiting. In the Floctrol tank, all flow 
on chemicals, and increased plant efficiency is directed into active mixing area, causing 
—with Rex Floctrol.* What's more, the ex- complete utilization of full tank volume and 
treme flexibility of Floctrol fits a wide range thorough dispersion. 

of operating conditions. 


The Floctrol principle can be applied to 
Based on the principle of tapered mixing, existing tanks. Installation is simple and 

Rex Floctrol assures an optimum floc with initial cost is low. Savings in power, time, 

a minimum amount of chemical. The paddle and chemicals make it worth your time to 

axis is parallel to the line of flow, giving investigate Rex Floctrol. 

uniform treatment to all flow and eliminating *Reg. U. S. Pat. Of. 












Write for Bulletin 48-39. It contains the complete 
story on how to increase your mixing efficiency with 
Rex Floctrol, Rex Slo-Mixers, and Rex Flash-Mixers. 
The bulletin contains engineering details, installation 
photos, diagrams of typical installations, and valuable 
information you'll want to help you get the best mix- 
ing for the least cost. Address Chain Belt Company, 
1610 West Bruce Street, Milwaukee 4, Wis. =e 









CHAIN BEr> 
REX WATER TREATMENT EQUIPMENT 
SOMPANS Member of the Water and Sewage Works Manufacturers Association, Inc. a 
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* A Grinnell Warehouse 


specialists ready to help you with the engineer- 





staffed by piping 





ing on your piping layouts, and carrying “every- 





thing for piping’”—can be a time and money 


PIPING SUPPLIES 


saving One-Stop supplier for you. Take advan- 


H Rhee ee 7 * Pipe, Valves and Fittings 
tage of this complete piping service. 
¢ Engineered Pipe Hangers 
GRINNELL COMPANY, INC., Providence 1, R. I. © Grinnell-Saunders Diaphragm Valves 





€ 4 oN * Thermolier Unit Heaters 

, * Prefabricated Piping 

5. 

. * Plumbing and Heating Specialties 
e * Oil, Water Works and 


Industrial Piping Supplies 





OTHER GRINNELL PRODUCTS 


mes WHENEVER PIPING is invoiven “a 


Branch Warehouses Automatic Sprinklers and 





Atlanta 2, Ga. 
Charlotte 1, N. C. 
Chicago 9, TH. 
Cleveland 14, O. 


Fresno 1, Cal. 
Houston 1, Tex. 





Cranston 7, R. I. 


Kansas City 16, Mo. 
Long Beach 10, Cal. 
Los Angeles 13, Cal. 
Milwaukee 3, Wis. 
Minneapolis 15, Minn. 
New York 17, N. Y. 
Oakland 7, Cal. 


Philadelphia 34, Pa. 
Sacramento 14, Cal. 
St. Louis 10, Mo. 
St. Paul, Minn. 


San Francisco 7, Cal. 


Seattle 1, Wash. 
Spokane 15, Wash. 





Special Hazard Fire Protection Systems 


AMCO Humidification and 
Cooling Systems 
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LARGE OR SMALL, YOUR PLANT CAN SAVE WITH BECKMAN pH CONTROL! 


ey 


The Beckman Automatic pH Indica- 
tor—Continuously and automatically in- 
dicotes pH, and operates standard re- 
cording and contro! equipment for fully 
evtomatic pH control. Ask for Bulletin 16! 


rc 





The Beckman Industrial pH Meter 
—Ideal for portable plant and field use. 
Simple, rugged, accurate, and incorpo- 
rates many unique operating features. 
Write for Bulletin 211 
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FREE! WHAT EVERY EXECUTIVE SHOULD KNOW ABOUT pH... 
simplifies the technicalities of modern pH control. Tells what is it, how 
it's used, where it fits into modern treating operations. Send for your 
free copy today! 


Nome_— 





Position 





Address. 








City. State. 


NATIONAL TECHNICAL LABORATORIES 
SOUTH PASADENA 21, CALIFORNIA 

















DIAMOND 


CHLORINE 


will definitely help make this possible 


Yes, pleasure boating, fishing, swimming and other recre- 
ational activities are a definite possibility—in nearby rivers 
and streams of pure, fresh water—as plans for the elimina- 
tion of stream pollution progress. Diamond Liquid Chlorine 
is helping to make the over-all program possible, through 
the chlorination of domestic sewage and industrial wastes 
in disposal plants now being installed by communities 
and industries. 





a 
CLEVELAND 14, OHIO i ond EVERY WHERE 


, Pleasure ff 
Boating in [5 

















MULTI-UNIT CARS 


OR CYLINDERS 





WaTER & SEWAGE Works, July, 1948 











you see this name 
on valves 


... In water and sewage works... in communi- 
ties big and small. And for good reason! 

Together they grew up . . . the nation’s public 
water services and Crane. Together, by steady 
development of flow control equipment, they 
have safeguarded public health. 

In valves as in fittings, Crane Quality meets 
today’s highest standards for water supply and 
sewage disposal practices. To the men who 
specify for these services . . . to the men who 
manage and maintain them. . . Crane Quality 
assures maximum value and dependability in 
piping equipment. 
CRANECO., 8365S. Michigan Ave., Chicago 5, Il. > 57 


Nation-wide Service Through Branches and Wholesalers 



























mus 





SEWAGE TREATMENT IN A BIG WAY—One of a battery 
of Crane 36-in. double disc gate valves in water 
lines to exhaust steam condensers from turbo-blowers. 





\ i : use 











PUMPING STATION AND 
FILTRATION for village of 
17,000 equipped throughout 
with Crane valves. Shown is 
20-in. gear and chain wheel 
operated gate in discharge 
line from wash water pump. 

















etary 
FOR WATER MAINS and distribution lines...for smooth 
and positive control... long life... for extra depend- 
ability when you need it most... choose Crane No. Byer 
480% AW'.W’.A. double disc iron gate valves. Brass stanc 
trimmed; non-rising stem; hub ends. Sizes up to 12-in. , ‘ are. 
rated at 200 pounds; sizes 14 to 36 in., 150 pounds. Com- ob ® ‘ 
plete specifications on page 126 of your Crane Catalog. a : i oo 
-, : vi 
“SMALL TOWN” SEWAGE and industrial waste dis ans 
posal plant, showing Crane-equipped pump room bav- 


dling hot and cold water, air, sewage gas, and sludge. 





el AML ad hd 













are ; 
font 
PLUMBING AND HEATING een 
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Avoid “Weak Links’ in your piping systems— 








When you specify wrought iron 
pipe to lick some corrosion problem, 
assure 100% protection by speci- 
fying that the pipe nipples also 
must be wrought iron. Neglect of 
this simple precaution will leave 
weak spots in your lines, and set the 
stage for maintenance headaches. 


METHOD OF SPECIFICATION 


Merely stating that the piping “‘sys- 
tem” is to be black or galvanized 
wrought iron is not enough; the 
use 01 wrought iron nipples should 
be specifically designated. This 
may be done by requiring that the 
wrought iron nipples shall be 
made of pipe conforming to the 
requirements of A.S.T.M. Specifica- 
tion A72-45, Federal Specification 
WW-P-44la, Navy Specification 
44Pllk, or any accredited propri- 
etary specification. 


WIDE RANGE OF SIZES 


Byers Wrought Iron nipples, both 
standard weight and extra strong, 
are available in a wide range of 
sizes and lengths, either black or 
galvanized. They are manufac- 
tured from new, tested, full-weight 
wrought iron pipe in accordance 
with the standards established in 
the specifications of leading tech- 
nical organizations. All nipples are 
furnished with right-hand threads 
unless otherwise specified; nipples 
with right and left-hand threads 
are also available. Nipples are 
furnished “close” or to length as 
specified, 














with WROUGHT IRON PIPE 


IDENTIFICATION 


The word “‘Byers”’ and the weight 
—either “Std.” or “X Stg.” are 
machine stamped around the cir- 
cumference of Byers Wrought Iron 
nipples. On close nipples, where 
it is impractical to stamp on the 
threads, a red band is used. These 
markings provide quick, positive 
identification of Byers Wrought 
Iron nipples, and help to avoid any 
danger of accidental substitution 
of non-durable nipples in the line. 





IN WELDED SYSTEMS 
USE WROUGHT IRON 
WELDING FITTINGS 





Wrought iron welding fittings 
are available in a wide range 
of types and sizes from lead- 
ing fitting manufacturers. Just 
contact your supplier. 











CORROSION COSTS YOU 


MORE 


Wrought iron nipples are alsa 
available from a number of manu- 
facturers. The identification used 
on such nipples may be learned 
by consulting the supplier. 


INHERENT 
CORROSION RESISTANCE 


The superior resistance of wrought 
iron nipples comes from the unique 
composition and structure of the 
material. Tiny threads of glass-like 
silicate slag, distributed through 
the body of high-purity iron, halt 
and “‘detour”’ corrosive attack, and 
so discourage pitting. The fibers 
also anchor the initial protective 
scale, which shields the under- 
lying metal. 

The best guide in applying 
wrought iron is a knowledge of its 
character and properties. The com- 
plete story is presented in the 
booklet, “The ABC’s of Wrought 
Iron’’. Ask for a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y. 


THAN WROUGHT IRON 








BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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Is SLUDGE and GREASE 
_____, COLLECTION 


tion which is a necessity for an You r Pp rob | em ? 


efficient plant, can be supplied by 
Link-Belt Straightline and Circu- 








line sludge collectors. Link-Belt 






sanitary equipment engineers 






stand ready to supply helpful in- 








formation and recommendations 


on applying the correct type of 





equipment to the solution of your 






special problems. Write our near- 






est branch office, today, tor Cata- 
logs 1742 and 1982, and for in- 


formation on— 











—for rectangular settling tanks, 
Straightline Collectors with peak-cap 
bearings, pivoted flights and “Straight- 
line” action provide a combination 
which can’t be beat for efficient col- 
lection of sludge and grease. 








CIRCULINE SLUDGE 
COLLECTORS 


—for round settling tanks. Circuline 
collectors are equipped with a 
“Straightline” action which assures 
quiet and positive sludge removal 
from the entire flow and in one 
revolution. 

















In addition to sludge collectors, Link-Belt 
Company manufactures a complete line of 
equipment for water, sewage and industrial 
waste treatment, such as grit collectors and 
washers, mixers, screens, scum breakers, aera 
tors, dryers, power transmitting, elevating 
and conveying machinery. Send for catalogs 










LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 









Dallas 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 






Seattle 4, Toronto 8. Offices in Principal Cities. 





SCREENS- COLLECTORS: MIXERS -AERATORS 
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f 1,000,000" FOOT OF PIPE 
Lined ty Cetttil 


DEPARTMENT OF PUBLIC WORKS 


corel a3 EWA ng APPLIED BY 
67900 OF 24 36: ease 40° STEELE CL ODE § * THE CENTRILINE PROCESS 
meron TE APRIL 21° 1948 


SCOR Sea em ee 

















yg, : is 
a! eigen = — “ty 2. ¥ ii awe j 
Photo by George Van 
The reconditioning of the one millionth Write today for our new bulletin. It will tell 
foot of pipe by the Centriline Process you the many advantages of the Centriline 
+ ; Process .... better still, let one of our 
took place in Newark, New Jersey, on hydraulic engineers consult with you on pipe 
April 21, 1948. This significant event reconditioning problems. 
was witnessed by many officials and engi- 
. aes ) CENTRILINE CORPORATION 
of neers prominent in the waterworks field. 
ial 
nd 146 CEDAR STREET - NEW YORK 6, N. Y. 


Newark was also the location of Centri- 


va ? 





line’s first contract for centrifugally apply- 





ing cement-mortar pipe lining —in Sep- 
CEMENT MORTAR LININGS FOR WATER MAINS 


- ; ; ' — _ CENTRIFUGALLY APPLIED 
reconditioned pipelines in many cities of in strict conformity 


with A.W.W.A. Specifications 


tember, 1935. Since then Centriline has 






the United States and in foreign countries. 
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= Plas Chlorine 


wom Minus Taste and 
olden- — bdor 


L \ d 
| Pur chlorine in to take taste and odor out. Chior. 
Vv A LV © % | ine, the standard treatment for water sterilization, 
_ is giving plus value to water supply by its ability 
t _ * to remove objectionable tastes and odors. 
over ypes | | 
: : Superchlorination with later dechlorination. 
and $1zes | p orination,., 


for engineered protection 





a 







chlorine in conjunction with ammonia to form 





chloramine ... continuous chlorination of entering 





water. These are some of the ways chlorine is being 





used to eliminate tastes and odors depending upon 





their cause. 










There may be a choice about the method that will 


give you best results, but for the chlorine to use, 


















there is no question. Hooker has been providing 











/ ’ high quality, high purity liquid chlorine to water 















WATER QRESOURE REDUCING PALVES 


works, filtration plants and sewage systems for 







OVTERENT~, | 
VALVES 








© many years. Hooker’s technical staff, continuously 





working with chlorine, has accumulated a fund of 





specialized knowledge that is available to you for 






help in overcoming and solving problems in hand- 


- 
4 
4 





ling chlorine. Call on them whenever you need 








information or assistance. 













HOOKER 
ELECTROCHEMICAL 
COMPANY 


Buffalo Ave. and Ward St. Niagara Falls, New York 
















For more than 35 years Valves 
by Golden-Anderson have | aa New York, N. ¥. 
. ‘ , Tacoma, Wash. 
proven satisfactory in the pro- < Wilmington , Calif. 
tection of life and property. ! 
Engineer-designed to give 
safe, dependable control KE we 
; technical data, send our en- SOO, () () 
F gineering department your 
most difficult assignment. 'y H 
GOLDEN-ANDERSON E M C A LS 
YLve Specialty Company 
Keenan Building ¢* Pittsburgh 22, Pa. 


under even the most difficult 
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and adverse conditions. For 
complete informative and 


















Chlorine Caustic Soda 8512 











Perchlo 


al 





REC. UGA OFF 


ee 
a ee 





fh 
wl aap eX Yes, these sketches illustrate why so many alert engineers maintain a 
standby supply of Perchloron. 











They've found it pays to keep a stock of this handy calcium hypochlorite to 
help safeguard public water supplies in unforeseen emergencies. Perchloron 
is stable and uniform. It contains over 70% available chlorine which means 
that 1 pound of Perchloron is equal to 0.7 pounds of liquid chlorine. 





ork 
Perchloron is useful in other water treatment functions, too—sanitation 


of small water systems, new mains, wells, swimming pools. Its properties 
include the oxidation of ferrous iron in water, removal of hydrogen 
sulphide, control of most types of algae, and the destruction of chlorine- 
susceptible bacteria. Write for full descriptive material to Pennsylvania 


Salt Manufacturing Company, Philadelphia 7, Pa. 
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DIXIE TANK AND BRIDGE CO. 


3523 LAMAR AVE.—P. O. BOX 14, MEMPHIS 1, TENNESSEE 


REPRESENTATIVES 
IN THE FOLLOWING CITIES: 
SALT LAKE, UTAH COLUMBIA, §S. ¢ 
Box No. 1202 Box No. 472 
DETROIT, MICH. DALLAS, TE} 
Box No. 1423 Box No. ssi 
RALEIGH, N. C : 
, . DENVER, COLO. 
Box No. 251 Box No. 2037 
SYRACUSE, N. Y. serene 
Box No. 681 WAUSAU, WER. 
BUTTE, MONTANA Box No. 682 
Box No. 383 SAN FRANCISCO, 
GREENVILLE, S. C. AL. 

Box No. 1074 Box No. 1445 
TAMPA, FLORIDA COLUMBIA, MO. 
Box No. 1642 Box No. 522 
RICHMOND, VA. SPOKANE, WASH. 
Box No. 886 Box No. 906 
NEWARK, OHIO MACON, GEORGIA 
Box No. 623 Box No. 402 
FARGO, N. D. PROVIDENCE, R. L 

Box No. 1472 Box No. 202 


Complete Service for 


Elevated Water Tanks— 


30 Years Experience 


BE SAFE DONT GAMBLE! 


KEEP THE SAFETY FACTOR IN 
YOUR TANK THE DIXIE WAY 





THE SILENT WATCHMAN 


By welding seams, pits and rivets which gives a riveted tank 15% more 
Safety Factor than it had when built. No rivets removed, water supply 
maintained while work is in progress. 


On completely re-conditioned jobs, the painting is guaranteed for five 
years, repairs guaranteed for ten years, provided the tank is painted 
every five years. Yearly inspection, making all adjustments, if any, with- 
out additional cost. 


Write Us for Free Copy of Publication 


SOUND PRINCIPLES OF WATER TANK MAINTENANCE 
and TANK TALK, by W. A. RILEY 


—SAFETY—SERVICE—SATISF ACTION— 


COPYRIGHT, 1947 





THE LARGEST ORGANIZATION OF ITS KIND GIVING SAFE MAINTENANCE AT LOW COST 
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Yes, | 
you al 
really 
Pittch 
tible | 

Ah 
contal 
Is exc 
suppli 
many 
genera 


Pitt 


to use 
simple 




































“Orgie, 





it’s tougher 
than ever 
to pick 
a good 


vacation 





where there isn’t a distributor of 


PITTCHLOR’ 


Yes, Orgie, the outlook is pretty glum for 
you and your gang. And admittedly, you’ve 
really got something to worry about. For 
Pittchlor is “curtains” to chlorine-suscep- 
tible bacteria and algae. 

A high-test, stable calcium hypochlorite— 
containing 70°% available chlorine—Pittchlor 
is excellent for the chlorination of water 
supplies, the treatment of sewage, and for 
many other disinfection, deodorization and 
general sanitation purposes. 


Pittchlor is efficient and economical, easy 
to use either manually or through relatively 
simple feeding devices. 


COLUMBIAG@ 


CHICAGO 


NEW YORK 





PAINT °* 





PITTSBURGH 





MINNEAPOLIS 


GLASS * 


PLATE 
























































Packed in 5 lb. resealable 
cans (9 per case), 334 
lb. cans (12 per case), 


100 and 130 Ib. drums. 






BOSTON 
CINCINNATI 


CHARLOTTE 





ceeoeeeee\ 


ST.LOUIS 


CLEVELAND 


CHEMICALS °* 


GLASS 


Distubtous Note 








Distribution opportunities for Pittchlor are still avail- 
able in some areas. We suggest you check immediately. 


Use this coupon to obtain complete information. 
@eeeeeecscse#eseeer#kePereeee#e#se#ee#ee# 


Pittsburgh Plate Glass Company 

Columbia Chemical Division, Dept. C-539 

Fifth at Bellefield, Pittsburgh 13, Pennsylvania 
Gentlemen: 

Send me information on 


- [] How I can become a Pittchlor distributor 


[_] How to use Pittchlor for__- 


(use intended) 


Name 


Company_ 


Address = : — 





CHEMICALS 


PITTSBURGH 





PHILADELPHIA 


SAN FRANCISCO 


BRUSHES + PLASTICS 


COMPANY 
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STANDARDIZE ON TRIDENT BECAUSE 
TRIDENT 4 
ff 








YWY4 


E, all your Trident Meters, 
whether new or old, you need carry 
only oneset of repair parts—the new- 
est. The resultant economy in parts 
inventory, in the amount of storage 


space required, and in the records 





Danvers, Mass., with some 3,500 Water Meters, has 
@ compact meter shop of which its Superintendent, 
Mr. Roger Esty, is justly proud. An example is its 
unique “baker wagon" shelving, a cabinet with ten 
38” x 27” shelves, in which meter parts are stored 
as follows: 
Shelf No. 1 — 24 1” Dise Chambers 
2—70 Clocks 
3—48 ‘%” Disc Chambers 
4—40 ¥Y,” Dise Chambers 
5—77 %” Discs 
6—54 %,” Dises 
7—35 1” Dises 
8—70 %” Gear Trains 
9—15 1%” Dises 
10 — 12 2” Dises 
Bottom caps, screws, nuts, bolts and other small 
parts are also readily accessible. 





an item which no Water Depatt- 







ment should overlook. 


NEPTUNE METER COMPANY © 50 West 50th Street * NEW YORK 20, Nt 
Branch Offices in Chicago, San Francisco, Los Angeles, Portland, Ore» 
Denver, Dallas, Kansas City, Louisville, Atlanta, Boston. 
NEPTUNE METERS, LTD., Long Branch, Ont., Canada 
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necessary to keep track of them, is. 
















( 


that 
gine 
engi 
that 
opec 
gest 


Plan 
A 


heate 





























WATER & SEWAGE 
WORKS 


VOL. 95. NO. 7 JULY. 1948 
A Gillette Publication 





























| DIGESTION OF SEWAGE SOLIDS 


A Review of Established Methods; Comparisons and Comment 


HEATED SLUDGE DIGESTERS 


The Fourth Article of a Series 


by 
LeROY W. VAN KLEECK 
Sanitary Engineer 
HARTFORD, CONN. 




















F the various methods for the of usefulness in modern sewage treat- 

QO digestion of sewage solids, none ment. In spite of the nearness of 

affords such precise control as houses, no odor complaints during 16 

that provided by heated digesters. En- . years of operation have ever been re- 

gineers strive for exact regulation of ceived by those operating this plant. 

F engineering processes, so it is logical That such plants can be built in con- 

that the sanitary engineer has devel- 4 gested areas is an important advantage 

oped present-day separate sludge di- : to the consulting and designing engi- 

y gestion to a highly specialized degree. neer faced with either limited land 

areas or the need of economizing on 

Je Considerations in Adopt- outfall sewers by using a central loca- 

ing Heated Digesters tion. Plants in built-up areas treating 

; The Author septic sewage should practice pre- 

Ss Plant Location chlorination, however, to control those 

A study of Fig. I illustrates why odors which emanate from the sewage 

heated digesters have such a wide field itself and possess the power of travel. 
e 
s 
, 

1S . 








~~ t2' 


Fig. 1—Modern Heated Separate Sludge Digestion Plant. 
Boasts a record of no compiaints from closely located residences during 16 years of operation. 
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Connected Population 

The writer has in earlier articles in 
this series suggested other types of di- 
gestion units for connected popula- 
tions up to 5000. Imhoff tanks, in my 
opinion, continue to compete with 
heated digesters up to population load- 
ings of 15,000 to 20,000. Provided 
that the raw sewage solids are respon- 
sive to digestion, there are few treat- 
ment plants in the higher population 
range that are not amenable to heated 
sludge digestion. In the case of very 
large plants, it is argued by some that 
a large digestion volume results in too 
high an initial outlay of capital and 
that its omission avoids an additional 
step in sludge treatment, which other- 
wise can be accomplished by vacuum 
filtering the raw solids and incinerat- 
ing. On the other hand the author has 
previously discussed in Water & Sew- 
age Works" the multitude of benefits 
derived from digestion, and reiterates 
his belief that most plants should en- 
joy its advantages.* Furthermore, the 
humus in digested sludge is sorely 
needed by many of our soils and ef- 
forts should be exerted to so direct 
its disposal to the practical limit. 

*This statement applies to primary and 
humus sludges, and not to the vacuum filtra- 
tion of raw activated sludge, which after 
heat drying frequently has a ready market 
as fertilizer 


Character of the Sewage 

The raw solids in some sewages 
cannot, unfortunately, be digested, be- 
cause of the presence of harmful in- 
dustrial wastes in toxic or excessive 
quantities. 

The wastes from metal processes 
such as copper, chromium, nickel or 
cyanide are bacterial inhibitors beyond 
certain limiting quantities. 

Reported limiting quantities in the 
literature have varied. Copper or cy- 
anide should probably not exceed 1 
ppm. in the raw sewage; chromium 
not over 25-30 ppm. in sewage; 
nickel not much over 500 ppm. in 
the sludge, which may limit the quan- 
tity to 2 or 3 ppm. in raw sewages, 
These materials tend to be cumulative 
in the sludge, thus building up to 
hundreds of ppm. in the digester’s 
contents with attending slow digestion 
and falling off of gas production. 

While liming of digesters coupled 
with long digestion periods will some- 
times permit a fair degree of diges- 
tion with some of these wastes, their 
exclusion or rigid control is impera- 
tive for satisfactory digestion. 

Formaldehyde used as a disin- 
fectant in some industrial processes 
is also an inhibitor of sludge di- 


© Water Works & Sewerage, Vol. 86, No. 
10, p. 415 (Oct. 1939) 
*Connecticut State Dept. of Health. 
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DIGESTION OF SEWAGE SOLIDS 


gestion. Gilcreas recently reported 
digestion difficulties caused by formal- 
dehyde following its use as a vat dis- 
infecting agent in the manufacture of 
penicillin. 

Fibrous wastes cause a mat of thick 
scum to form in digesters. This scum 
resists digestion ; it increases in depth, 
thereby reducing the effective digester 
volume ; it retards gas release ; it limits 
the supernatant liquor zone; it causes 
failure of tank mechanical stirrers and 
often necessitates a periodical empty- 

















Fig. 2—Waste Digester Gas Burner. 
A standard appurtenance at heated 

digestion tank plants, burns surplus 

digester gas to preclude odor com- 
plaints and explosion hazards. 


ing of the digester contents. Wool fi- 
bre and hat fur are typical of these 
wastes. In Connecticut some plants 
have satisfactorily digested raw solids 
containing these wastes in the raw 
sewage where fine screening of raw 
sewage is used. Such screens have slot 
openings of 1/32-inch and remove 
substantial quantities of fibre from the 
sewage flow. Special digester facilities 
for scum removal have also been pro- 
vided, including scum stirring mecha- 
nisms and means for direct removal 
of scum by draw-off pipes and access 
manholes. 

Canning and other industrial wastes 
affect digestion in varying degrees. 
Many wastes are bound to become a 
problem in our modern industrial age 
and all communities must take steps 
to work with industry in pre-treating 
or removing such wastes as are harm- 
ful to sludge digestion, not to mention 
the effect certain wastes may have 





on other plant processes or on the 
collecting sewers themselves, 


Sludge Gas Utilization 


The utilization of the gas produceq 
by sludge digestion, coupled with the 
utilization of the digested sludge as, 
soil conditioner, undoubtedly has more 
popular appeal than any other phage 
of sewage treatment. Probably the 
first use of sludge gas was in 1805 
when Mr. -Cameron, Borough Engi. 
neer of Exeter, England, used it in g 
street lamp for lighting. The many 
uses for sludge gas at heated sludge 
digestion plants argues well for the 
use of the process. Such uses include: 


1. Heating of digesters. 
2. Heating treatment buildings. 
3. Laboratory use. 


4. Operating gas engines, which in turn are 
coupled to sewage pumps, air blowers 
or electric generators. 


5. Source in whole or part for incineration 
or drying of sewage screenings or 
sludge. 


6. Gas refrigeration. 
7. Lighting. 


8. Motor fuel in trucks. (For this purpose 
the gas is compressed to about 5,000 Ibs. 
per sq. in. pressure. About 19 cu. ft. of 
gas will drive the average truck one mile, 
hence 170 cu. ft. is equal to about one 
one gallon of gasoline). 


The major uses in this country are 
for heating of digesters and buildings 
and as fuel for gas engines. Now that 
dual-fuel engines have been developed 
which wiil operate with either sludge 
gas and fuel oil or sludge gas and 
gasoline, the use of such engines can 
be expected to increase at the smaller 
digestion plants (connected popula- 
tions of 25,000 to 50,000). 


Operating Personnel 


The qualifications of operators for 
plants employing separate sludge di- 
gestion with gas collection have been 
detailed by the Operators’ Qualifica- 
tions Committee of the Federation ot 
Sewage Works Associations”. 
Plants of this type serving commuml- 
ties of moderate size (5000 to 25,000 
persons) can be capably operated by 
men having previous mechanical e€- 
perience such as mechanics, plumbers, 
electricians or factory foremen. While 
the men themselves may feel lacking 
in the necessary chemical and sanitaty 
knowledge to successfully operate 
such a plant, the writer’s experience 
has clearly indicated that these met 
can be readily trained for the neces 
sary laboratory work and in the the- 
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orv of the plant’s processes. Such men 
are to be preferred for the smaller 
communities, since they have the 
“know-how” for “keeping the wheels 
moving”. With instruction by local 
technical personnel, consulting sani- 


tary engineers, or state supervising 
agencies, such men, if possessed with 


, reasonable amount of schooling, 
initiative and tact, make excellent op- 
erators. 


Summary of Influencing Factors 

and Considerations 

1. A central plant site can be chosen rela- 
tively near houses. 

> Connected populations of 5000 (some- 

" times less) and up can be served with all 

the advantages that are gained by diges- 

tion. 


The sewage must not contain industrial 
wastes harmful to the digestive process. 


4 Sludge gas utilization can be practiced. 


5. The chief operator must be mechanical- 
ly trained, have a reasonable amount of 
schooling (at least equivalent to high 
school graduation), and show initiative 
and ability to handle men. Large plants 
should be in charge of technically trained 
personnel. 


DECIDING 
TYPE OF LAYOUT 
The designer of heated digesters is 
faced with a dilemma at the start: 
“What type of layout shall he select ?” 
Among the choices are: 


1. To provide but one, or more than one, 
digester at small plants. 
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To use rectangular or circular tanks, 
with or without stirring of the tank’s 
contents. The stirring equipment may be 
slow or high speed and may be accom- 
plished by mechanical devices within the 
digester or by recirculating pumps locat- 
ed outside the digester. 


3. To operate the system in parallel or se- 
ries (i.e. single or two-stage digestion). 


4. To furnish fixed covers, floating covers, 
gas holder covers, open top secondary 
tanks, or a combination. 


mn 


To heat all tanks or only the primary 
units. There is also a wide choice of 
heating methods. 


General comments on these lay-outs 
follow: 


How Many Tanks? 


Limited construction funds for 
small plants often require the use of 
a single digester. However, two tanks 
are desirable for flexibility in oper- 
ation and for continuance of digestion 
whenever one tank may need repairs 
or emptying. When existing septic 
and Imhoff tank plants are converted 
to separate-sludge digestion type 
plants, an economical and very work- 
able scheme used at several Connecti- 
cut plants has been to provide one 
heated digester with supernatant over- 
flow and/or digested sludge storage 
in the old septic or Imhoff tanks. Such 
tanks have yielded overflow liquor 
of excellent quality, operated without 
nuisance, and provided a storage space 
for sludge during the winter or other 
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periods when sludge drying facilities 
were not available. Old tanks used in 
this manner should be covered with 
treated wooden planking or preferably 
precast concrete slabs. 

Another money-saving arrangement 
for some plants is the use of an open 
top circular secondary digester ad- 
jacent to the heated tank. The top of 
open tanks should be 12 or more feet 
above grade, or they may be located 
on a slope above surrounding struc- 
tures, to dissipate any local odors. 
When properly operated and ade- 
quately designed, such tanks emit no 
odors of a travelling nature, serve as 
sludge storage basins during north- 
ern winters and discharge overflow 
liquor of good quality*. The scum in 
such tanks is readily accessible for 
breaking up or withdrawal when re- 
quired. 

When only one digester is built, a 
flexible piping arrangement that al- 
lows for emergency sludge storage in 
one or more settling tanks is suggested 
and may prove very useful. 


What Type Tank? 


Although the circular tank has the 
advantage of greater depth for sludge 
and supernatant separation, the writer 
has observed very satisfactory results 
from heated rectangular digesters, 


*What constitutes good quality liquor 
will be discussed later under : “Operation of 
Heated Digesters.” 























Fig. 3—New Haven’s Modern Separate Digestion Plant. 
Note pressure gas-storage Hortonsphere on right—sometimes referred to as the “bubble of progress” in sewage 
treatment. 
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such aids, if effective, are much to be 
preferred. The writer has some cop. 
crete suggestions in resolving this 
problem which will be given later. 


Parallel or Series Operation? 


In the early days of separate Sludge 
digestion, parallel operation, in which 
all digesters received about equal load. 
ings of raw sludge, was generally 
practiced. About 1934, series or two. 
stage digestion began to be commonly 
employed. Three-stage digestion has 
also been used in some instances. 

Parallel operation assures daily 
feeding of the bacteria and micro. 
organisms in digesters, thus aiding in 
maintaining an equal and steady flow 
of sludge gas from all units. Foam. 
ing tanks can be rested and operation 
is somewhat simpler. Series opera- 
tion concentrates the scum problem jn 
the primary tank; the secondary tank 
sludge can be concentrated, and there. 
by may contain a higher percentage oj 



















equipped with chain-drive slow stir- 
ring mechanisms. The designer’s 
choice is sometimes dictated by the 
pattern of the land at the construction 
site. 

Rectangular tanks equipped with 
fixed overflow liquor take-off should 
he provided with a take-off having at 
least two and preferably more over- 
flow elevations. One should be about 
3 feet below the maximum water sur- 
face; the other about 6 feet below. 
Such a design permits the drawing of 
supernatant from the zone of greatest 
clarity. The top action in a slow me- 
chanically-stirred rectangular digester 
has been observed by the writer to 
soften and sink the scum or to con- 
centrate it in moderate depths at the 
raw sludge inlet end, which is at the 
opposite end from the supernatant 
draw-off manhole. Here can be lo- 
cated large rectangular manholes from 
which, if required, the scum can be 
removed manually or mechanically. 
The bottom stirring action of the 
mechanism also aids in uniform gas 
production and in moving any grit in 
the sludge to the sludge withdrawal 
hopper, thus preventing its build-up 
on the tank bottom with resulting de- 

crease in available digestion tank vol- 
| mue. Circular tanks equipped with 
slow stirring scum and sludge mecha- 
nisms have similar advantages except 
that the scum layer is not so effectively 
separated from the point of overflow. 

It is significant that slow stirring 





































mechanisms for both circular and rec- 






tangular digesters, so commonly in- 






produced in many plants a_ well-di- 
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Fig. 4—Rectangular Heated Digesters at Middletown, Conn., Surmounted 
by Horizontal Pressure Gas-Storage Tank. 


stalled in the ’20’s and early 30's, have 


dry solids; but most significant is the 
reduced solids in the overflow liquor, 
The better quality of secondary tank 
overflow usually secured from series 
operation results from a cooler tank, 
lower rate of gas production, easier 
control of the solids loading, and less 
scum accumulation. Many designers 
provide the benefits of both methods 
of operation by installing a flexible 
piping arrangement, which _ permits 
use of either parallel or series opera- 
tion. While there is a slight trend back 
to parallel operation at present, the 
writer believes a flexible layout is 
again highly desirable whenever tw 
or more digesters are built. 


gested heavy sludge, effective control 
of scum, and automatic grit removal. 
In contrast floating covers and rapid 
mechanical stirrers have failed in 
many cases to prevent scum build-up 
and of course do not gravitate heavy 
bottom solids to the sludge draw-off 
piping. 

Recirculation of supernatant over 
the scum layer and modifications in 
high speed stirring devices are now 
proposed for scum control. The latter 
is in the testing stage, while installa- 
tions of the former have been made. 
Both need demonstration and operat- 
ing results at sizable municipal in- 
stallations. Let us hope these results 
will be favorable because both meth- 
ods will permit maintenance of the 
equipment from outside the digester. 
The slow-stirring type of scum and 
sludge equipment, as good as it is, 
does require emptying of the digester 
for major repairs, with attending in- 
convenience and occupational hazard. 
Adjustment of chains, mechanical 
wear, corrosion, painting and other 
repair work generally requires that 
slow stirring equipment be inspected 
every 3 to 5 years. With luck some 
plants have gone longer. Maintenance 
costs and the initial cost of slow-stir- 


What Type Cover? 

All types of tank covers work satis 
factorily. From the safety standpoint 
fixed-cover tanks must be kept full t 
the point of overflow. This may he 
accomplished in two-stage operation, 
by use of a gas holder riding on the 
gas system and filling any void cre 
ated by drawing bottom sludge, or by 
a float-controlled device that will a¢- 
mit either plant effluent, or a water 
supply not cross-connected with a 
potable supply, whenever the digester 
level drops. Some of the older fixed 
cover tanks, of which many still exist 
lack such positive means of prevent 
ing explosion hazard, and dependence 


ring equipment have predisposed must then be placed on carefully ext 
many designers against ths type of cuted operating procedures. 
tank. Floating covers, within their limits 


of travel, are not only safe, but perm 
drawing of supernatant liquor follow 
ing quiescent periods between rv 
sludge pumpings or digested sludge 
removals. The gas-holder type 
cover is commonly used on secondary 
tanks with series operation, but 


Regardless of whether or not tank 
recirculation or stirring equipment is 
provided, some positive means for 
scum control is needed for heated di- 
gesters. Such means can be furnished 
aids, although 


without mechanical 
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he readily adapted to single digester 
operation. They are useful at small 
jants for storage of peak gas yields 
which can then be burned at night 
when gas production is frequently 
low, Such covers are also useful at 
plants needing auxiliary heat for in- 
cinerators, or for continuous gas en- 
gine operation. In addition, separate 
vas storage tanks of either cylindrical 
or spherical shape (see figures 3 and 
4) are used at the larger plants. 


How To Heat? 

In series digestion usually the pri- 
mary tank only is heated. Even in 
northern climates, however, it is not 
unusual for properly insulated second- 
ary tanks to maintain temperatures of 
70 F°. or better from the heated trans- 
fer liquor. Again in the interest of 
flexibility, there is a tendency today 
to provide means for heating both 
primary and secondary tanks. 

Heating methods include hot water 
coils around digester peripheries ; re- 
movable hot water coils hung near 
the center of digesters; hot water 
coils enclosed in the digester walls; 
Keefer’s Kemp submerged gas burn- 
er”; live steam heating of raw sludge ; 
direct addition of live steam or hot 
water to the tank contents, and heat 
exchange units located outside of di- 
gesters and through which raw sludge 
and tank supernatant are heated and 
recirculated by means of a pump. 
Miles, Rudolfs, Rawn, Bacon and 
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Fig. 6—Hot Water Boiler at Torrington, Conn. 
Operates ordinarily on digester gas but is equipped for oil burning if and 
when necessary. 


Ludwig have recently discussed the 
subject in detail. 

The great majority of digesters in 
use today are provided with interior 
hot water coils. The writer has ob- 
served good results with peripheral 
hot water coils, as well as with coils 
hung near the tank centers. By proper 
control of the in-going water tempera- 
ture some plants have experienced 
continuous use of such coils for peri- 

Sewage Works Jour., Vol. 19, No. 2, p. 
161-169 (March 1947) 
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Fig. 58—Digester Gas Heating Furnace (left) and Auxiliary Oil Burning 
Furnace (right) at Putnam, Conn. 
These units can be operated singly, in parallel or in series. 


ods of 15 years and more. Some tanks 
have yet to be emptied for repairs or 
coil scraping. Many tanks have been 
heated for 10 years by this method and 
the coils are still producing satisfac- 
tory results. 


The most positive assurance that 
safe ingoing temperatures are not be- 
ing exceeded is to provide a recording 
temperature thermometer for each 
water heating circuit. A 24-hour chart 
on which is plotted the ingoing and 
return water temperatures gives the 
operator a permanent record for re- 
view, and from which he can make 
any necessary control adjustments. In 
addition such recording thermometers 
show by the temperature differential 
between the “in” and the “out” water, 
how effectively the coils are transfer- 
ring the heat from the water to the 
digester contents. As the coils become 
incrustated, the differential becomes 
less and the need for coil scraping will 
become apparent. Funds might rather 
be spent for hot water temperature 
recorders than on the temperature of 
the digester’s sludge, which varies but 
slightly in a single day under usual 
conditions. Dial thermometers, which 
are read several times daily, will suf- 
fice for sludge temperature readings 
at most plants. 


A word about periphery coil loca- 
tion. In many early designs the coils 
were placed too near the tank bottom. 
The active zone of digestion should 
be heated ; not the dead sludge. This 
suggests a coil position starting about 
one-third the tank depth from the bot- 
tom and extending to about the mid- 
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point of the tank. In Hartford, Wurts 
placed three sets of coils in the tanks, 
one near the top, one at the center, 
and one near the bottom. Hot water 
can be admitted to one or all sets. This 
permits heating of scum in winter, as 
well as providing a wide range of 
tank temperature without changing 
the temperature of the ingoing hot 
water. 

The newer heat exchange units 
located outside of digesters are highly 
desirable and should prove more satis- 
factory than coils within the tanks. 
Kunsch at Urbana, Illinois, with one 
of the earliest municipal installations 
reports good results but points out 
that a single digester may produce 
poor overflow liquor in winter. The 
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mixing of the tank contents by the 
recirculation method for long hours 
(as will be necessary in northern 
climates) creates this problem. A sec- 
ondary tank or other means for liquor 
settlement or treatment appears the 
obvious answer to this difficulty. 

Regardless of the method of heat- 
ing digesters, a stand-by fuel in addi- 
tion to sludge gas should be available, 
both for starting up of the plant and 
for auxiliary or emergency fuel needs. 
Fuel oil, coal, and manufactured gas 
have all been used in Connecticut with 
satisfactory results. Gasoline is an- 
other stand-by fuel where dual-fueled 
gas engines are employed with circula- 
tion of the jacketed hot water to build- 
ings and digesters. 
























































Pollution Control Bill 
Passed in Last Minutes 
of 80th Congress 


Carries Appropriation of 
$122,500,000 


Just before adjournment the 80th 
Congress passed the Federal Water 
Pollution Control Act which provides 
for a total expenditure of $122,500,- 
000 during a five year period. The Act 
becomes effective on July 1, 1948 and 
terminates June 30, 1953, unless ex- 
tended. 

It will be noted that $10,000,000 is 
appropriated as grants to state agen- 
cies for investigations, research, sur- 
veys and studies designed to develop 
methods of waste treatment and pol- 
lution abatement generally. Another 
$10,000,000 will be used for grants-in- 
aid to states, municipalities, interstate 
agencies, or other political subdivi- 
sions, for engineering and planning. 

In the matter of low interest bear- 
ing, long term loans ($112,500,000 
appropriation therefor), the smaller 
cities and towns are to be favored, in 
that $250,000 will represent the max- 
imum loan permitted for the construc- 
tion of any single plant. Municipal- 
ities will be given a loan representing 
33.3% of the complete cost of the 
treatment plant, provided this figure 
does not exceed the $250,000 limit. 

The general terms of the new Act 
are: 

1. Loans are limited to states, munici- 

palities, and interstate agencies for 

planning or construction of treatment 
works. 

2. Loans are limited to one-third of esti- 
mated cost of treatment works, or 
$250,000 whichever amount is the 
smaller. 

3. Authority is given to Federal Works 
administrators to make loans limited 
to $22,500,000 for each of 5 fiscal 
years (July 1, 1948, to June 30, 1953). 

4. Funds are authorized up to $1,000,000 
for each of 5 fiscal years (July 1, 1948, 
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to June 30, 1953) to be allocated to 

States on an equitable basis for in- 

vestigation, research, surveys, and 

studies. 

Grants are authorized up to $1,000,000 

for each of 5 years (July 1, 1948, to 

June 30, 1953) to States, municipali- 

ties, or interstate agencies, for en- 

gineering and planning. 

6. Research in water-pollution control is 

encouraged by provisions above-men- 

tioned and authorization of a labora- 
tory at Cincinnati, Ohio, to house the 

work there established in 1913. 

The language of the bill more definite- 

ly confines provisions to interstate 

streams. 

8. All authorizations of loans, grants, 
and administrative funds are limited 
to five fiscal years (July 1, 1948, to 
June 30, 1953). 

9. No loans or grants are authorized 
to private industries. 


The terms of the Act relate both to 
surface and underground waters. 


wn 
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Southern Ill. Waterworks 
Operators Meet 


The Southern Section of the IIli- 
nois Waterworks Operators held a 
spring conference at Mt. Vernon, 
Ill., on May 27. 

Hosts for the meeting were Fred 
Abbenseth, Gen. Mgr. of the Illinois 
Cities Water Co., and Clifford Fore, 
Asst. Mer. 

The technical session held in the 
morning had papers on “Electronic 
Coagulation” by C. G. Haney, Chief 
Engr. of Alhydro, Inc., Baltimore, 
Md., and another paper on “Stability 
of Water” by Roy Graves, Chemist 
of Anheuser-Busch, Inc. During the 
afternoon, officials of the Illinois 
Cities Water Co. held a dedication 
ceremony at Reservoir No. 1. 

The President of the Southern 
Section is Johnny Gustat, Supt. of 
Water at Johnston City, Ill, and 
Secretary is Carl Fraley, Supt. of 
Water at Murphysboro, III. 


Manufactured gas and sludge ga; 
are automatically mixed and burned in 
one boiler at two Connecticut plants 
Where gas production is ample for 
winter heating of tanks and buildings 
a boiler equipped for burning eithe; 
sludge gas or fuel oil permits continy. 
ous heating if the gas supply fails 
Fig. 6 illustrates such an arrangement 
For small plants, producing insuffc. 
ent gas for winter demands, two boil. 
ers, one on sludge gas and one on fyel 
oil or coal, operated in series, make 
use of all sludge gas produced and are 
therefore economical in operation, 
Fig. 5 illustrates the method. 

(“Design Features of Heated Dj. 
gesters” will be discussed by the au. 
thor in the next article of this series.) 





Ohio River Pollution 
Compact Signed 


In Cincinnati on June 30, Gov. 
ernors from the eight States affixed 
their signatures to the Ohio River 
Valley Water Sanitation Compact, 
The participating states are: Indiana, 
West Virginia, New York, Illinois, 
Kentucky, Pennsylvania, Virginia, 
and Tennessee. 

The Ohio Compact establishes a 
joint authority of the States for the 
purpose of abating and preventing pol- 
lution of the streams in the Ohio 
River Valley, combining the powers 
of the States, vet preserving their 
sovereignty. 

The Compact affects the welfare of 
nearly twenty million people and in- 
cludes more than 200,000 square miles 
of territory. Within the basin there 
are 140 cities with a population great- 
er than 10,000. 


Watson and Jennings 
to Represent West Va. 
in Ohio Valley 
Pollution Compact 

Gov. Meadows of West Virginia 
has appointed Kenneth S. Watson 
and W. W. Jennings as members 0! 
the Ohio River Valley Water Sanita- 
tion Commission representing West 
Virginia. 

Mr. Watson, engineer for the West 
Virginia Water Commission, was 
named for a term ending June 3, 
1954, and Jennings, Chairman of the 
Water Commission, for a term end- 
ing June 30, 1951. 

State Health Commissioner N. 1. 
Dyer is an ex-officio member of the 
interstate group. 
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CONTINUED REPORT ON A.W.W.A. 
ATLANTIC CITY CONVENTION 


HE first installment of the re- 

port on the A.W.W.A. Atlantic 

City Convention (May 3-7) ap- 
peared in the June issue of this maga- 
zine. I hat installment was devoted to 
the general story of the convention, 
the business of the meeting and such 
important topics as Sulphur Jointing 
Compounds, Air Conditioning, Pub- 
lic Relations, and Rate Increases. This 
second installment is devoted to 
Ground Water, Water Shed Prob- 
lems, and Water Works Schools. The 
report on Plant Management and Op- 
eration Sessions, etc., will appear in 
the next and final installment. Else- 
where in this issue there appears the 
report on the Water Purification Divi- 
sion sessions and papers. 


of Recreation Control. It furnishes 
certain camping facilities with sani- 
tary facilities on certain lakes, or 

















+S. Finch G. E. Arnold 
h. Engr. a. 
Indianapolis Water Co. Dir. of Water 
Indianapolis, Ind. San Diego, Cal. 
(Moderator and Summator of Panel on 
(Use of Reservoir Lands) 






































Water Department ‘“‘went all out for 
recreation.” There are two beaches 
and five parks, boat lockers and a wild 
life sanctuary, as well as a Lincoln 
Memorial Garden. Marginal lands are 
controlled and some five million trees 
and shrubs have been planted. Hous- 
ing developments have been put up 
on certain marginal areas and these 
houses are rented. Swimming is al- 
lowed at the beaches. The water reach- 
ing the filtration plant shows little or 
no evidence of gas formers. Income 
from realty property is a substantial 
item and an outstanding feature of the 
whole project is the good public rela- 
tions established with the consumers. 

R. E. Bonyun, Gen. Supt., Passaic 
Valley Water Comm., Paterson, N.J., 





Panel Discussion on Use of Reservoir Lands 


S. T. Anderson R 
Gen. Supt. 
Wat Light & Pwr 


er 
Springfield, Ill. 


E. Bonyun 
Gen. Supt. 
Passaié Val. Wtr. 

Paterson, N.J. 


WATER SHED AND RESERVOIR 
PROBLEMS 

Panel discussions on WATER SHED 
\ND RESERVOIR PROBLEMS were pre- 
sided over by L. H. Enslow, acting as 
chairman, and Earnest Boyce, Prof. 
Civil Engineering, Univ. of Mich. 
The first of the two panel discussions 
had as Moderator, L. S. Fincu, Chief 
Engineer of the Indianapolis Water 
Company, Indianapolis, Indiana. This 
discussion was devoted to the question 
ot “Pusiic Use or Reservoir LANDS 
AND WATERS AND Pusiic RELATIONS 
Aspect.” 

lhe first speaker on this subject 
Was GERALD E. ArNowp, Director of 
Water, San Diego, Calif. Mr. Arnold 
introduced his talk with the statement 
that one can not justify complete 
closure of areas to the public if ade- 
quate treatment of the water supply 
is available. In San Diego, where other 
bodies of fresh water are not available 
‘or recreation purposes, the city 
allows hunting and fishing, but no 
swimming. San Diego has a Division 


Chas. E. Moore 
Manager 
Water Dept. 
Roanoke, Va. 


E. F. Dugger 
Gen. Mar. 
Water Comm. 
Newport News, Va. 


reservoirs. The Water Department 
furnishes a Book of Rules and the 
State Game Commission and Fish and 
Game Assns. cooperate in the enforce- 
ment of these rules. Public relations 
have been quite favorable and there is 
some revenue from the use of these 
reservoirs, the income during a year 
amounting to $50,000 or one per cent 
of the total revenue. This income is 
obtained from the rental of boats at 
$1.50 per day and for fishing licenses 
at $1 per person per day. Mr. Arnold 
stated that they had had little difficulty 
with infringement of rights or in- 
fraction of rules. 

In Springfield, IIl., the city has gone 
all out for recreation, according to 
S. T. ANDERSON, Gen. Supt., Water, 
Light and Power Div. Mr. Anderson 
explained that before the Water De- 
partment could sell an idea to the 
city for a new reservoir it was neces- 
sary to agree that the public should 
have recreation facilities. Therefore, 
when the city voted to spend the funds 
to establish this new reservoir, the 


H. B. Shaw 

Ch. Engr. 

Wash. Sub. San. Dist. 
Hyattsville, Md. 


E. S. Hopkins 
Assoc. Enar. Dep. 
Bur. Wat. Sup. 
Baltimore, Md. 


wherever water reservoir 
lands were beautified, the public 
would want to use them. He men- 
tioned several things to consider be- 
fore such lands are allowed to be used. 
Mr. Bonyun said that among the 
things to consider were source of sup- 
ply, extent of treatment process, the 
time element and the period of 
storage. He believes that the areas 
should be restricted for use and that 
bathing should be prohibited in drink- 
ing water. There is now a New Jersey 
law under consideration to prohibit 
bathing at potable water supplies. Mr. 
Sonyun approves of permits for fish- 
ing and for boats, but objects to parks 
being constructed at the head works 
grounds, believing that they should be 
constructed upstream and back from 
the water. 

A somewhat opposite view was ex- 
pressed by EUGENE F. Duccer, Gen. 
Mgr., Newport News Water Works 
Commission, Newport News, Va. Mr. 
Dugger said that in recent years, the 
thought had been increasing among 
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the population that the Government 
would take care of them and that the 
more services that are given to the 
public, the more they will desire. As 
a consequence, they desire to use the 
water reservoirs for recreational pur- 
poses. Mr. Dugger believes that where 
sanitary facilities drain back to the 
reservoir, they should not be used for 
any type of recreation. Fishing is hard 
to control. In the case of his own 
commission, fishing is allowed in one 
reservoir, but not in another, and the 
public appears to want swimming 
privileges, if they are allowed fishing 
and boating. Psychologically, the use 
of water supplies for swimming pur- 
poses is wrong. If there is any in- 
testinal disturbance, the consumers 
are bound to blame the water, if they 
think it is from a swimmer. Mr. Dug- 
ger is of the opinion that a majority 
of people consuming water supplies 
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do not believe in the use of reservoirs 
for recreational purposes—only a few 
are served and they are a small, al- 
though vocal, minority. 

The city of Roanoke, Va. has a 
relatively young reservoir, according 
to CHARLES E. Moore, Mgr., City of 
Roanoke Water Department. It is the 
only body of water nearby the city, 
however, and Mr. Moore said that if 
the water can be treated, it is difficult, 
if not impossible, for a water works 
manager to say no when the public 
asks for recreational privileges. 

Mr. Moore says that the only real 
problem is the stubborn adult mind, 
pointing out that, even though bathing 
would not pollute the water, the 
mental hazard to the consumer is 
there and it is a mental hazard he 
would not care to buck. 

At Roanoke, boating and _ fishing 
are allowed and controlled only to the 
extent that fish life is kept in balance. 
Power boating is controlled according 
to the reservoir, so as not to ruin fish- 
ing. When the lake level drops, motor 
boating is forbidden. The type of 
boat is also controlled and, in order 
to prevent accidents, sail boats are not 
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allowed. Mr. Moore would like to dis- 
courage picnicking, because picnickers 
aie not particularly clean in their 
habits. The Roanoke Water Depart- 
ment charges a fee for fishing and 
boating. In the case of Roanoke, it is 
obvious that, as the water level is 
drawn down in the reservoir, the like- 
lihood of contamination becomes 
greater and the use for recreation is 
less desirable. 

In reference to this same subject, 
Epwarp S. Hopkins, Assoc. Engr., 
Sureau of Water Supply, Baltimore, 
explained that one of their reservoirs, 
containing twenty billion gallons, al- 
lowed fishing from boats and con- 
trolled shore fishing. Contracts were 
signed in 1946 with the League of 
Maryland Sportsmen. This was a re- 
versal of the approach by the city, 
which now provided for certain types 
of recreation. It established the types 
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of privileges, and gave printed rules 
for fishing and prohibited bathing, 
wading and swimming. 

Boating and fishing is permitted, 
with a week day crowd of approxi- 
mately 100, and Sunday crowds of 
250. On the Fourth of July last, 575 
persons availed themselves of the 
recreational facilities on this reservoir. 
Mr. Hopkins has noted no increase 
in bacterial counts but believes that 
the threat to public health is present. 
Mr. Hopkins pointed out that the 
small number of persons who use the 
reservoir for recreational purposes 
does not create a sanitary problem. 
These people are the most vociferous, 
but most of the water consumers are 
not interested. They would, perhaps, 
prefer that the water supply be re- 
tained for only water supply purposes. 

Harry B. Suaw, Dep. Ch. Engr., 
Washington Suburban Sanitary Dis- 
trict, Hyattsville, Md., read excerpts 
from a report of the British Water 
Committee in reference to national 
parks. In Great Britain, it has been 


pointed out, national parks are mainly 
for recreation and water reservoirs 
in them are not desired by the British, 







according to the report. There are 1? 
national parks and many more con. 
servation areas, and the report objects 
to water reservoirs in many of them 

The discussions, as presented by the 
several persons on the panel, were 
summed up by GERALD ArRNoLD of 
San Diego. Mr. Arnold pointed out 
that there is a need for public relations 
and public education in reference to 
the use of reservoir lands for recreg- 
tional purposes. Above all, Mr 
Arnold pointed out that special priv- 
ileges should not be allowed to anyone. 
If the privilege is given to one, jt 
should be given to all. 

In the discussion which followed, 
Pror. ABEL WoLMAN of Johns Hop- 
kins University, Baltimore, called at- 
tention to the national parks problem 
here and commented on it in reference 
to the English attitude. Professor 
Wolman pointed out that there is q 
Congressional Act regarding the es- 
tablishment of national parks in this 
country and that, generally, water sup- 
ply reservoirs are secondary in na- 
tional parks. 

Harry Shaw completed his discus- 
sion by pointing out that he personally 
believes in the use of water reservoirs 
for recreation, but not in their abuse, 

W. D. Gerser, former Ch. Engr. 
of the Illinois State Water Survey, 
Urbana, IIl., pointed out that Illinois 
reservoirs do not have restrictions. 
Where the personnel has been too 
small for control and policing, certain 
problems have developed, but, gen- 
erally speaking, the cities in Illinois 
have all allowed recreational use of 
their water supply reservoirs. This 
includes Springfield, Bloomington, 
Decatur, Danville, etc., and certain in- 
dustrial reservoirs for the Burlington 
and Santa Fe Railroads also allow 
recreational use. 

Norman J. Howarp, Supt. of 
Water Filtration, Toronto, Ontario, 
pointed out the difference between 
open service reservoirs and open dis- 
tribution reservoirs. He believes that 
90 per cent of the sanitary engineers 
are against the use of distribution 
reservoirs for any purpose and he 
believes that there is a hazard present 
when service reservoirs are used, pat- 
ticularly for bathing purposes. 


RESERVOIR LANDS PAY 
THEIR WAY 

With Earnest Boyce, Prof. ol 
Municipal and Sanitary Engineering 
at the University of Michigan, Ann 
Arbor, acting as Moderator, a panel 
discussion was presented on the use 
of reservoir lands to pay their way. 

Speaker on this panel was W. B. 
LaDue, Ch. Engr. and Supt., Bureau 
of Water and Sewerage at Akron, 
Ohio. Mr. LaDue reviewed the Akron 
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rvoir land story, which began in 


rese = : 
1915, when a 750-acre reservoir was 


established. Now the Akron Water 


Department owns _8,000 acres, of 
which 19 per cent 1s in water reser- 
yoirs, 8 per cent in sugar maples, 32 
per cent in farm tenants and 26 per 
cent in pasture and wood lots. Fruit 
trees, which were bearing at the time 
of the purchase, are gradually dying, 
although fruit is being sold as it is 
harvested. No new fruit trees are 
being planted to replace those which 
die off. A herd of 300 Hereford cattle 
and a herd of 300 sheep are kept as 
4 minimum, the extra which are born 
each year being sold to market. The 
wood lots furnish lumber used by the 
Water Department, and 620 gallons of 
maple syrup are collected each year. 
Camping rights are leased and hunting 
is permitted at so much per day. The 
total income from the reservoir lands, 
including maple syrup, lumber, sheep, 
cattle, wool, and license fees, amounts 
to $21,500. The expenses for oper- 
ating amount to $19,300. In addition 
to paying its own way, with some 
profit, the reservoir lands protect the 
$150,000 investment in land which 
protects the reservoirs. Before open- 
ing the reservoir lands to recreational 
use, the Water Department of Akron 
called in 17 organizations and de- 
veloped a set of rules which estab- 
lished good public relations. By this 
means recreation has been controlled 
properly. 

Dwicut D. Gross, Ch. Engr., 
Board of Water Commissioners, Den- 
ver, Colo., read the paper prepared by 
George F. Hughes, Manager of the 
Board. In Colorado, the water rights 
depend upon the owner of the land. 
Therefore, the reservoir rights like- 
wise depend upon the owner of the 
land. The value of these rights de- 
pends upon the decree date. To pro- 
tect itself and obtain the water 
rights, Denver has purchased con- 
siderable acreage in the past several 
years. In order to maintain these 
rights, the water must be used as it 
has been in the past. In one instance, 
an old mill must continue to operate, 
or the rights are lost. Grounds around 
the reservoir are leased and the rev- 
enue pays a fair return on the invest- 
ment, the total income being some 
$19,000 a vear. 

“Forestry can be made to pay,”’ was 
the opening statement of JouHn M. 
HEILMAN, Forester of the Newark 
Division of Water, Newfoundland, 
N.J. Mr. Heilman pointed out that 
lorestry was secondary to water sup- 
ply in Newark, but that it would pay 
its way. Disadvantages are the slow 
rate of growth, type of growth, the 
higher cost of production for munici- 
palities than for commercial foresters, 


difficulty, and the 
proximity to market. Newark sells 
boughs for Christmas decorations, 
and pine timbers for mines, rough 
lumber for which there is a big value. 
No money is spent on the forestry 
lands unless it will pay off. Income 
is kept at a minimum since a forest is 
a long-time crop. In twenty years, 
you can cut one and a half million 
board feet annually. At the present 
time, the cost of operation is $6,000 
per year. It is expected that in 20 
years, the income will reach $35,000 
a year, the cost only $18,000 a year. 
In addition to paying its way, it will 
maintain the area as a protection to 
the reservoir, and it is a good public 
relations project. Mr. Heilman be- 
lieves that water departments which 
operate forest lands can well afford 
to hire a forester for that purpose. 
In discussing the papers, WILLIAM 
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Kans. J. A. Carr of Ridgewood, N.J., 
acted as Associate Presiding Officer. 

The first paper on the general ses- 
sion was titled “THe DEVELOPMENT 
OF GROUND WATER” and was pre- 
sented by E. W. Bennison, Office 
Engineer of Edward E. Johnson, Inc., 
St. Paul, Minn., who said that ground 
water was an important natural re- 
source, the development of which had 
changed as a result of the interest in 
the economics of this source, 

In the development of ground 
water, the first essential is to put down 
test holes and in order that the results 
of test holes may be accurate and 
dependable, they should be at least 
four inches in diameter. Mr. Bennison 
described the six methods of making 
test holes, three of which use water. 
and three of which do not. In studying 
the results, the hydrologist must know 
which method was used as there are 




















Ground Water Problems and Policy 


L. I. Blakeley | 
Cons. Enar. 


Santa Ana, Cal 


C. Morse, Supt., Seattle, Washington 
Water Department, stated that his de- 
partment had 96,000 acres, two-thirds 
of which had been cut over, but all 
of which had been reforested. Twelve 
per cent of the reforestation has been 
manual, and the rest has been natural. 
Operating on a 90 to 100-year cycle, 
this amount of land could produce 35 
to 40 million board feet a year forever, 
with good operation. 

Among the other points brought 
out in this matter of silting of reser- 
voirs and the protection from silting 
by the use of forests, CARL Brown 


of the U.S. Soil Conservation Depart- 
ment, spoke briefly on this subject 
and stated that his department was 
available for consultation on problems 
of silting. 


GROUND WATER 
Two sessions of the convention 
were devoted to the subject of ground 
water. One of these was a general 
session presided over by N. T. Veatch, 


outgoing president of A.W.W.A., 
with co-chairman Robert Millar, 


Manager, Water Dept., Wichita, 


Critchlow 
Ch. Engr. Water 
Policy Comm, 
Trenton, N.J 


Abel Wolman 
Prof. San. Enar. 
Tohns Hopkins Univ. 
Baltimore, Md. 


certain rules for testing and forma- 
tion sampling. Well drilling is an old 
profession and there was little im- 
provement in it before the Civil War. 
Modern well drilling is less than 100 
years old. 


On the matter of well construction, 
Mr. Bennison said that there is a 
relation between diameter and depth 
to yield as well as a relation between 
screen area and draw-down to yield. 
Materials proposed for use in well 
construction should resist incrustation 
and corrosion. A properly drilled well 
should make the maximum water 
available with the least draw-down 
per gallon of water discharged. Fur- 
thermore, any particular well should 
draw only from the desired aquifer 
and should not permit water from 
other aquifers which might be unde- 
sirable. 


Mr. Bennison pointed out that 
ground water is not inexhaustible and 
that conservation must be practiced. 
He defined conservation as using what 
you have available to the best ad- 
vantage without waste. Although 
ground water is not inexhaustible, the 
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ground water in reserve exceeds the 
surface water supply, but Mr. Ben- 
nison says that inventories of this 
source must be taken and plans made 
for its proper use. 


In the discussion which followed 
the paper, questions were asked on 
electric logging and the appearance 
of fine sand in wells. Mr. Bennison 
said that he had no experience with 
electric logging and that in some 
instances sand might be almost too 
fine to handle. Even the finest sand, 
however, if approached with the 
proper technic and the proper relation 
between the slats and gravel packing 
will keep sand out of the wells. 


Controlling Ground Water 


“POLICIES AND PROBLEMS IN CoNn- 
TROLLING GROUND WATER” was the 
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Many factors have influenced the 
increased use of ground water, in- 
cluding the improvement in pumps, 
treatment, demand of industries for 
ground water, air conditioning, in- 
creased population, etc. In many in- 
stances, the ground water table has 
lowered to the extent of loss of the 
wells, or near the coast, salt water 
intrusion has ruined the wells. 


Mr. Critchlow spoke on the various 
legal attitudes towards ground water 
usage, pointing out that the common 
law right resulted in suits for damage 
and that the law of reasonable use ap- 
plied the theory of common interests 
of landlords. Recently in the public 
interest ground water laws have been 
enacted as a police power and where 
reasonable these have been upheld in 
the courts. In New Jersey the Water 





and All-American Canal for the lower 
end of the State. 

Storm waters are now sent to se 
but these could be profitably used for 
recharge of ground water supplies 
There are now seven recharge basins 
in California and Mr. Van Meter said 
that recharge should be made at San 
Francisco to hold out salt water, Fo. 
lowing the famous Montebello inciden; 
where industrial waste polluted , 
ground water supply, a legislative ac 
provided $100,000 to study water pol- 
lution problems in California. These 
are now under study. 


Artificial Recharge 

“NATIONAL ASPECTS OF Apri. 
FICIAL RECHARGE OF GROUND Wa. 
TERS,” was the topic presented by A. 
N. Sayre, Senior Geologist, U.S.GS. 
Washington, D.C., and V. T. String. 
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title of the paper presented by H. T. 
Critchlow, Chief Engineer, Div. of 
Water Policy & Supply, State Dept. 
of Conservation, Trenton, New Jer- 
sey. Pointing out that civilization de- 
pends on ground water and that the 
demand for it has shown its limita- 
tions, Mr. Critchlow said there have 
been developed codes and laws to con- 
trol ground water in several states, 
the first being in the east in 1910. 


Of the more than 10,000 water- 
works in the country, 60 per cent or 
more are served by wells. These sup- 
plies are delivered to a consuming 
public of 22 million people. In New 
Jersey alone, 262 well supplies are 
in use for the service of one and a 
half million people. 


— 


Mr. Critchlow listed the following 
problems of ground water control: 
(1) Interference of one well with 
another; (2) overdraft where pump- 
ing results in lowering the water table ; 
(3) pollution by salt water, sewage, 
or industrial wastes. 
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Policy Commission permits ground 
water withdrawal on the basis of rea- 
sonable use. Within the past year 
New Jersey has enacted a law which 
gives the Water Policy Commission 
control over ground waters for both 
industrial and domestic use. Mr. 
Critchlow concluded with the state- 
ment that it was desirable that existing 
laws be improved and that the 
A.W.W.A. should sponsor such im- 
provements. 


This paper was discussed by R. O. 
VAN Meter, San. Engr., Dept. of 
Water & Power, Los Angeles, Calif. 
Mr. Van Meter reviewed the Cali- 
fornia situation and pointed out that 
in California one end of the State is 
wet and the other end dry. Further- 
more, industrial wastes (including 
mining) and the growth of the State 
have made water supplies inadequate. 
He discussed the supplying of dry 
areas from the wetter areas, men- 
tioning the Hetch Hetchy system for 
San Francisco and the Colorado River 
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field, Geologist, U.S.G.S., Washing- 
ton. Mr. Sayre read the paper which 
emphasized the increase in water 
usage from’ 1850, when there were 8 
water supplies, to 1945, when there 
were 13,000 supplies. Increase in tr 
rigation, which is still growing, like- 
wise has resulted in an accelerated 
use of ground water since 1935. In 
fact the ground water usage in 1945 
was 20 billion gal. per day, or double 
that in 1935. 

Mr. Sayre pointed out that hydro- 
gination of coal, if it becomes success 
ful, will require huge quantities o! 
water. He further stated that all states 
will be forced into adequate watef 
conservation control which the U.. 
G.S. believes is a state problem. Cot- 
trol of industrial pollution by chem- 
icals on the ground is needed and there 
is need for governmental control of 
mutual agreement to keep the usage 0! 
ground waters below safe yield. 

As to the matter of artificial 
charge, Mr. Sayre said that there ate 
two types—wells may be located neat 
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al recharge area, which is an in- 
method of artificial recharge, 
or they may be located where direct 
recharge is employed by diverting a 
surface source to the ground water 
level. This is most generally done by 
surface application, but it may also 
he done by wells driven to the aquifer. 
Among the problems to be considered 
in artificial recharge are the silting of 
basins, ditches, flooding methods, 
plugging of recharge wells, tempera- 
ture effect for co ling waters, re- 
turn to the ground waters, and taste 
and odors absorbed in the ground. 
There is no doubt, concluded Mr. 
‘Savre, that artificial recharge will be 
4 big factor in the future. 


norm 
direct 


Rational Policy for Control 
Speaking for the Committee on Na- 
tional Water Policy, the Chairman, 


are many opposing views and view- 
points as to the development of water 
resources in this country. This is 
particularly true with the development 
of regional river basins. 

Considering all of these competitive 
beliefs and desires, the Committee on 
National Water Policy felt that its 
contribution to the Association would 
be to present certain general principles 
which might serve as a guide to indi- 
vidual members. 

As to recent straws in the wind, Dr. 
Wolman mentioned the Senate Bill 
2255 to establish a “national water 
policy conservation authority” and the 
Senate Bill 418 dealing with pollution 
control and water resources. In re- 
gard to the latter bill, the A.W.W.A. 
has already expressed itself as having 
a continuing and vital interest in the 
reduction of pollution of surface wa- 
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swer to the problem of stream pollu- 
tion control or the control of water 
resources in general. 

Dr. Wolman emphasized that all of 
these items had elements of conflict 
and that all of the interested parties 
had ideas that were based at least in 
part on self interest, but from these 
various “ingredients of conflict’’ some 
general agreement appeared on the 
major elements of the national water 
policy and these the Committee set 
forth as follows: 


A national water policy should 
(1) provide that first priority for 
water resources development be af- 
forded to beneficial consumptive use 
of water for domestic, municipal, irri- 
gation or general agricultural pur- 
poses; (2) provide for the prepara- 
tion of plans for unified regulation 
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Abel Wolman, Prof. of Sanitary En- 
gineering, Johns Hopkins University, 
Baltimore, Md., presented a paper on 
“THe Nation’s Poticy with Re- 
specT TO WaTER Resources”. In 
opening his talk, Dr. Wolman stated 
that the public water supply and sew- 
age disposal field in this country is 
confronted with the probable expendi- 
ture of approximately eight billion 
dollars in the next five to ten years. 
There is also considerable expendi- 
ture expected in developing the St. 
Lawrence Seaway and other water re- 
sources. This, Dr. Wolman points 
out, is but a bare sampling of the 
prospect in water development and 
should give waterworks men some 
inkling of the perplexing problems 
which will plague the state and fed- 
eral government within the next sev- 
eral years. 

As to answering the question 
“W hat Should Be the Position of the 
A.W.W.A. on National Water Pol- 
icy’, Dr. Wolman said that there 
could be no definite answer. There 
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ter. The A.W.W.A. has held that the 
primary responsibility for stream pol- 
lution control rests with the states, 
their political subdivisions, and the 
industries located therein. Further- 
more, the A.W.W.A. has recognized 
that rivers do not respect state lines 
and the coordination and promotion 
of stream pollution correction can be 
facilitated by limited Federal legisla- 
tion. Yet the Association favors Fed- 
eral legislation regarding stream pol- 
lution control which will use to the 
greatest possible extent existing state 
and local authority, and it holds that 
in the absence of state and local action 
appropriate Federal agencies should 
be empowered to direct pollution con- 
trol work. 

In summary, the A.W.W.A. reso- 
lution has recognized the strong joint 
interest, local and Federal; it has at- 
tempted to preserve local economy, 
and it places emphasis upon the appli- 
cation of Federal government to pro- 
vide for stimulation, planning, and in- 
tegration. But this is not the sole an- 


Chas. E. Moore F. B. Strandskoz 
Roanoke, Va., and and H. C. Marks 
Mrs. Roger Esty, (W. & T.), 

Danvers, Mass Newark, N.J. 


and development of river systems of 
the country ; (3) provide for a definite 
and effective program for construction 
of the projects included in such plans ; 
(4) provide that programs be made 
adjustable to the exigencies of unem- | 
ployment relief in periods of business 
depressions and of defense in times of 
danger; (5) take proper account of 
the economic special and existing ben- 
efits in considering specific projects ; 
(6) limit Federal contributions to- 
wards projects to an amount war- 
ranted by all the national interests 
involved; (7) provide insofar as is 
practicable for an equitable distribu- 
tion of project costs; (8) assist in the 
settlement of controversies between or 
among states over interstate waters; 
(9) provide for systematic and effec- 
tive cooperation among Federal agen- 
cies and between such agencies, etc., 
and (10) eliminate inconsistencies and 
conflicts between or among existing 
laws and regulations relating to the 
control or utilization of water re- 
sources. 
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Professor Wolman believes that if 
the elements of such a policy are de- 
veloped on a Federal level and ma- 
chinery to implement it is provided, it 
would necessarily bring into function 
concurrently one or another kind of 
regional group with strong state rep- 
resentation. Some such organization 
seems desirable. 


Ground Water Symposium 


(Reported by H. E. Hudson, Jr., 
Chief Engr. Ill. State Water 
Survey, Urbana, Ill.) 

Something can be done about ad- 
verse ground water conditions. This 
was the keynote of the three papers 
in the Ground Water Symposium, 
May 4. The papers were on ground 
water situations on the two coasts, 
dealing with work on Long Island, 
N.Y., and at Santa Ana Gorge, Calif. 
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operation, particularly on control of 
sanitary quality, clogging of return 
wells, and methods of cleaning clogged 
diffusers (return wells). 

M. L. Brashears, Jr., District Geol- 
ogist, U.S.G.S., Jamaica, N.Y., de- 
voted his presentation to the “TEM- 
PERATURE ErFrFrects OF RECHARGE 
Operations.” The study, begun in 
1936 under cooperation between the 
U.S.G.S. and the State Water Power 
and Control Division, has necessi- 
tated development of precision tem- 
perature - measurement methods. 
When warmed water is returned to 
the ground, there is a slow but pro- 
gressive temperature rise. In case of 
continuous operation, the rise may be 
rapid, followed by a levelling-off at 
the new equilibrium. 

The heated water tends to concen- 
trate in the cones of depression at 

















Balcony View of Head Table Happenings 


right—A Tuller Award; 


tucrs arise to 


The unique, widespread “GrRouND 
WATER RECHARGE ON LONG ISLAND, 
N.Y.,” by well owners under regula- 
tion of the Division of Water Power 
and Control, Conservation Depart- 
ment, was described by Arthur H. 
Johnson, Assoc. San. Engr., Jamaica, 
N.Y 
today ground water levels are rising 
in Brooklyn. The problem is not fully 
solved, for there is continuing salt- 
water encroachment in some areas. 


Great progress has been made ; 


rhe law requiring that water taken 
out of the ground for cooling use must 
be put back underground was passed 
in 1933. Since then, 347 recharge in- 
stallations have been made, chiefly in 
the heavily pumped area. Three hun- 
dred of these recharge wells are still 
in service. Standards of construction 
were drafted by the well drillers, and 
adopted in modified form by the state. 
Control over quality of the work re- 
sults from the law licensing drillers 
to work on Long Island. 

Recharge has grown from 29 mgd. 
in 1937 to 49 med. in 1947; most of it 
being through 100-550 gpm. return 
wells in the top glacial formation. All 
installations are metered and pump- 
ages are reported monthly. There was 
a lively discussion on phases of this 
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Retiring Pres. Veatch receives gift; the 
Prexy Enslow: another award 


areas of heavy extraction, while in 
underpumped areas, it flows out of 
the area. Recharge wells usually affect 
their companion supply wells. The 
amount of the effect is dependent on 
the degree of heating of the returned 
water, which varies up to 30°, but is 
often but 5°. The temperature rise 
has averaged 3° for closely spaced 
companion wells, 1° for those spaced 
further apart. Questions were asked 
about pollution. Little has been noted, 
for return of contaminated water is 
not allowed. In response to a query 
by Prof. A. P. Black, Gainesville, 
Fla., Mr. Brashears said that some 
wells around Brooklyn have come to 
yield water of 12,000 ppm. chloride 
content. 

A ground water diversion accom- 
plishment was described by Loren E. 
Blakely, Cons. Engr., Santa Ana, 
Calif., and Victor A. Endersby, Res. 
Engr., Shell Development U., Emery- 
ville, Calif. Their paper was titled, 
“CHANGING THE COURSE OF GROUND 
Water Frow.” This work was car- 
ried out for an irrigation company 
which secures its water from a river 
whose flow tended to move under- 
ground in summer. Where the river 
passed through a comparatively nar- 








row gorge, a bituminous cut-off wall 
was constructed in the permeable {i 
above bedrock, diverting the ground. 
water flow back into the river whene 
it could be taken to the irrigation 
canal. The wall was constructed }y 
sealing the sand with an asphaltic 
emulsion injected through drive points 
while they were being retracted. Drive 
points were put down 4 feet os 
sealing carried out, and a staggered 
second row was also sealed. 
Fluorescein flow tests revealed 
ground water velocities in this area oj 
31 ft. per day, a very high rate. Mr 
Blakely stated that this was an experi- 
mental installation, that costs were 
not completely worked out, but the 
were estimated at $2 per sq. ft. sealed 


GENERAL SESSION 

One of the general sessions held op 
the afternoon of the first day of the 
meeting was presided over by out. 
going A.W.W.A. President N, 7 
Veatch, Cons. Engr. of Kansas City 
with Co-Chairman M. G. Mansfield. 
Cons. Engr. of Pittsburgh, and As. 
sociate Presiding Officer Laurie 
l.eedom, Constr. Engr., Div. of 


Water, Newark, N.]. 


Cone Valves 

“THe Use or Cone VALVEs Iv 
DIsTRIBUTION SYSTEMS” was the first 
topic of the session. The speaker on 
this topic was Laurance E. Goit, Chief 
Engr. Water Works & Deputy Gen. 
Mgr. Dept. of Water & Power, Lo: 
Angeles. Mr. Goit said that in con- 
sidering valves for distribution sys- 
tems their purpose should be taken 
into account. There are two general 
purposes ; one is to shut off for vari- 
ous reasons, and the second is for 
emergency operation in case of a 
break. The trouble with shutting off 
a gate valve is that it is slow, whereas 
rotary plug valves, or cone valves, maj 
be opened and closed against pressure 
by one man. All sizes and all pres 
sures can be opened and closed by one 
man. In Los Angeles the average 
pressure is greater than 100 psi. andi 
is hard to shut off even a 12 in. valve 
Cone valves are easily shut off. 

Laurie Leepom, Constr. Engr. 
Water Div., Newark, N.J., also spoke 
on this topic, saying that control 
valves have progressed while other 
practices have not. The simplicity 0 
the cone valve makes it possible to be 
operated at an unbalanced difference 
of head. Although they are more e& 
pensive to install, it is possible to us 
a smaller cone valve than a comparable 
gate valve because there is little hy- 
draulic loss through the valve. 

Mr. Leedom cited an example 1 
Newark where a 48 in. gate valve te 
quires 450 turns, requiring six hours 
This valve is located on 4 


to close. 
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60 in. line. It was possible to put a 
94 in. cone valve in that same 60 in. 
pipe and develop only a three and 
one-half in. loss of head which is equal 
to 1200 ft. of 60 in. pipe. 

Mr. Leedom said that when small 
yalves are placed in larger lines the 
increaser must be 


reducer and the 
eccentric. This gives several advan- 
tages. He suggested that the cone 


valves be specified to have corrosion 
resistant bodies and plugs. Newark 
is placing 16 cone valves in their sys- 
tem to reple ace 45 gate valves of 20 
and 30 in. size. 

Gerald Arnold, Dir. Water, San 
Diego, Calif., asked how often these 
valves must be operated. The answer 
was that they should be operated at 
least three times a year for both plug 
and gate valves, and four times a year 
if possible. 

Mr. Borden of Philadelphia asked 
if by-passing was necessary and the 
answer was no. Mr. Longwell of Oak- 
land, Calif., inquired as to troubles 
encountered with the operating mech- 
anism. Both speakers said that the 
newer ones had given no trouble. Ros- 
well Roper of East Orange asked 
about the time of delivery and re- 
ceived the reply that it was slow as is 
the case with all equipment. A. E. 
sell of Essex Fells, N.J., asked about 
water hammer to which the answer 
was that it was possible, but not likely. 


Gate Valves 

“OPERATION OF WATERWORKS 
Gate VALVES” was the title of the 
paper presented by Donald M. Bel- 
cher of the Chapman Valve Mfg. Co., 
Indian Orchard, Mass. Mr. Belcher 
spoke of methods of operation of gate 
valves and the problem of opening 
valves on balanced pressure as against 
the problem of opening a valve against 
unbalanced pressure. By-passes are 
good only for filling pipe lines and are 
no good for large flows. 

In answer to those who point to the 
long time necessary for manual op- 
erating and opening of gate valves, 
Mr. Belcher said that engineers should 
demand operating mechanisms for 
gate valves and he described features 
which make these valves easier to 
operate, such as ball bearing hand 
wheels which reduce the operating 
force by one half. Sliding stems are 
also helpful. According to Mr. Bel- 
cher, there has not been sufficient use 
of ball bearings and gears in the op- 
eration of gate valves. 


Water Hammer 


S. Logan Kerr, Cons. Engr. of 
Philadelphia, Pa., presented a paper 
on the “PracticaL Aspects oF Wa- 
TER Hamer.” Mr. Kerr pointed out 


that the A.W.W.A. had been inter- 
ested in water hammer since it pub- 
lished the first translation of the Rus- 
sian treatise in 1897. Although there 
are many factors which involve the 
theoretical considerations of water 
hammer, there are certain practical 
aspects which have a bearing on funda- 
mental relations existing. 

Mr. Kerr presented four funda- 
mental relations which are essential 
for even a preliminary study of the 
subject of water hammer. These are 
(1) the velocity of flow in the pipe 
lines (V) which depends on size, 


type and age of pipe, etc.; (2) the 
length of the pipe line (L); (3) the 


time of valve operation (T); and 
(4) the pressure wave velocity (a). 
The pressure wave velocity is a basic 
requirement in calculation and it is 
affected by the thickness of the pipe 
wall, the diameter, the material of 











diameter, thickness and material of 
construction of the pipe. 

Mr. Kerr concluded that once the 
flow conditions and size recommenda- 
tions have been set up for a given pipe 
line, whether it is a distribution system 
or long flow line or trunk line, the 
maximum instantaneous water ham- 
mer pressures above normal can be 
computed readily from the charts and 
tables included in his paper. If the 
allowance appears to be excessive and 
tends to increase the cost of pipe by a 
substantial amount, the possible use 
of lighter pipe for savings would jus- 
tify further study. 

Particular attention should be paid 
to valves installed for controlling flow. 
It is usually possible to adjust the 
time of closure to a matter of minutes 
rather than seconds so that the effec- 
tive time will be long enough to avoid 
heavy pressure rise. Pressure regu- 
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Ne wark, 


construction, and the elasticity of both 
the material and the flowing water. 
ach of these factors has a critical 
value with respect to the others, and 
Mr. Kerr suggests that the simplest 
and safest method of allowing for 
water hammer conditions is to con- 
sider only the flow line velocity as a 
finite, which is easily determined and 
to assume that the remaining three 
fundamentals are at their critical 
factors. 

From the development of a simple 
formula it is possible to determine 
surge wave velocity. 

Formulas and tables on the modu- 
lus ratio for various types of materials 
have been worked out by Mr. Kerr in 
a series of tables to give the informa- 
tion necessary to determine the value 
of (a). Thus he presents a series of 
curves from which one may determine 
for different ratios of inside diam- 
eter against thickness and different 
size pipe the value for (a) in the 
formula. It is then possible to deter- 
mine the difference in surge pressure 
resulting from stopping any given 
flow in a pipe line, depending upon the 


L. M. Leedom Jos. P 
Enar. 
Div. of Water 


Schwada 
City Engr. 
Milwaukee, 


N.J. Wisc 


lating valves and other types of line 
controls can cause dangerous surges 
if not adjusted to sufficiently slow op- 
erating speeds. 

In the case of a pump discharge 
line, particularly where adverse pro- 
files are present, standard allowances 
for water hammer should not be used. 
Many other factors must be consid- 
ered. For large diameter mains, 30 in. 
and over, Mr. Kerr says that the po- 
tential savings in the cost of pipe will 
usually justify some detailed study 
of water hammer conditions. 
Laying Cast Iron Pipe 

“THE PROPOSED REVISION OF SPEC- 
IFICATIONS FOR LAYING Cast IRON 
Pipe” was presented by J. P. Schwa- 


da, City Engr., Milwaukee, Wisc. Mr. 


Schwada quoted L. R. Howson to the 
effect that the distribution systems ac- 
count for 66 per cent of the total value 
of the water supply. Inasmuch as it 
is buried and hard to maintain and 
repair, ample consideration should be 


given to the specifications for placing 


it originally. 
The specifications should be limited 
to certain factors generally and de- 
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tails should be added as necessary in 
the addenda. The addenda, for ex- 
ample, should include schedule of 
progress, materials delivered, water to 
be furnished, restoration of payment, 
etc. 

Mr. Schwada said the new rules 
should include disinfection or sterili- 
zation and the matter of leakage 
should be determined to be within a 
set formula as given by a table. Ex- 
cavations and other features should 
also be included in the specifications. 
As proposed, the new specifications do 
not include any comments on sulphur 
joint compound, nor do they include 
chlorination of the water in the main. 
These specifications are now before 
the Committee for consideration. 


WATER WORKS SCHOOLS 
(This report prepared from mate- 
rial furnished by Harry N. Lendall, 
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years to be almost a necessity in all 
the at- 
tempt has been made to provide train- 
ing for all classes of operators (there 
are seven classifications in Michigan), 
and three separate educational oppor- 
tunities are offered, the first of which 
dates back to 1933. In this first school, 
or special course, which was revised in 
1947, there are five separate weeks of 
work during the summer. Each week 


professions. In Michigan, 








cial faculty is brought together to djs. 
cuss special technical problems jn the 
water works field at the post-graduate 
level. Usually one subject is assigneg 
to a day. From a practical point oj 
view, the extension courses help in the 
preparation of candidates for examj- 
nation tor certification. 

Dr. A. P. Buack, Prof. of Chem, 
Univ. of Florida, Gainesville, Fla., jp 
speaking on the subject of Water 


comprises an independent course. Works Schools, said that the educa. 
These include, during the first week, tional program in Florida was deyel- 
Fundamentals of Mathematics and Oped by a committee known as the 


Chemistry, etc.; the second week, 
Chemical Laboratory Tests ; the third 
the 
fourth week, Fundamentals of Water 
and Sewage Flow and Hydraulics; 


week, Bacteriological Tests; 


the fifth week, Methods of Operation 
and Maintenance of Water Supply 
and Sewage Disposal Facilities. A 


“student” may take any one of these 





Florida: Committee on Water Supply 
and Sewage Education. On this com. 
mittee are representatives from three 
colleges in Florida, and a representa- 
tive each from the Florida State 
Board of Health, the Florida Section 
of the A.W.W.A., the Florida Water 
and Sewage Works Operators’ Assp, 
and the Florida Sewage Works Assn. 
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Professor of Civil Engineering, Rut- 
gers University, New Brunswick, 
N.J.) 

In the panel discussion devoted to 
the discussion of WatTEeER Works 
SCHOOLS AND CONFERENCES, the pre- 
siding chairman was L. H. Enslow, 
President-Elect of A.W.W.A. B. A. 
Poole, Dir. Bur. of Envir. Sanitation, 
Indianapolis, Indiana, was co-chair- 
man and R. S. Shaw, from the New 
Jersey Section, was associate presid- 
ing officer. Acting as moderator of 
the program was W. T. INGRAM, 
Engr. Field Assoc., A.P.H.A., New 
York City. 

Mr. Ingram opened the meeting 
with a short discussion of facts and 
figures about water works operators 
and added to the discussion with inter- 
spersed comment between the several 
papers. The first paper on the pro- 
gram was presented by RayMonp J. 
Faust, Chief, Div. of Water Supply, 
State Department of Health, Lansing, 
Michigan. Mr. Faust pointed out that 
in-service training has grown in late 
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Some Strolled While Others Hurried 


Geologists All— 

VW. L. Brashears, A. G. Fiedle 

1. N. Sayre, Chas. Bechert, 
G. E. Ferguson 


weeks in any year, or take them all. 

The second course of instruction of- 
fered to water works personnel was 
developed because of the desire for 
certain operators for academic home 
work. This did not work out, but, 
instead, technical subjects are taught 
by an instructor, one non-credit course 
being given each winter or spring 
term in seven different cities. The 
courses last 16 weeks, with a two-hour 
class one night a week. These exten- 
sion courses are sponsored by the 
Michigan Section of A.W.W.A., 
the School of Engineering, the Exten- 
sion Dept. of Univ. of Michigan and 
Extension Div. of Michigan State 
College, and the State Board of Con- 
trol of Vocational Education. The 
Michigan Sewage Works Association 
is also a joint sponsor and introduced 
a new course on [Industrial Waste and 
Stream Pollution Problems. 

The third educational opportunity 
is a strictly high-level course. It is a 
two or three day meeting, held ap- 
proximately every second year. A spe- 






E. F. (Gene) Dugger, 
Newport News, Va. (Going 
and H. E. Hudson, Urbana 

Ill. (Coming) 


Chas. E. Moore, 
Roanoke, Va. 






The Florida short courses are de- 
veloped for men with sufficient educa- 
tional background to benefit from the 
work in the elementary water section. 
Some men who attend have not had 
sufficient background to really benefit 
by the courses. In spite of the fact 
that Florida is a long state, Professor 
Black believes that municipalities will 
send their employees to training pro- 
grams, regardless of distances, if these 
training programs deal effectively with 
the problems of those municipalities. 
Florida does not have a definite in- 
serve training program, but Professor 
Black believes that the new operator 
can probably be trained to some extent 
through an educational program at his 
own plant. The Florida Water and 
Sewage Works Operators’ Assn. has 
a voluntary system of examination to 
certify Water and Sewage Plant op 
erators. There is no state certification. 
Fxaminations are given twice a yeal, 
and the training schools help prepare 
the applicant for passing the examine 
tions. 
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The first Water Works Short 
Course offered in New Jersey was 
held in 1931, according to H. N. 
LeNnDALL, Professor of Municipal and 
Sanitary Engineering at Rutgers Uni- 
versity, New Brunswick, N.J. Courses 
are of the laboratory type and consist 
of approximately 25 hours of lectures 
and discussions and 25 hours of lab- 
oratory work, accompanied by lectures 
and an inspection trip to nearby plants. 
In recent years, these courses have 
been given on Tuesday’s and Thurs- 
dav’s for a period of six weeks. The 
courses are offered by Rutgers Uni- 
versity, in cooperation with the New 
Jersey State Department of Health, 
and the various water and sewage 
works associations in the state. Short 
courses are planned to recognize that 
there is a wide variation in the edu- 
cational background of water works 
employees, but the courses present the 
fundamental principles of water works 
management, maintenance, and filter 
plant operation. Generally speaking, 
it is expected that the men attending 
the short course will learn something 
and will become acquainted with text 
books, magazines, literature, and will 
develop the urge to read and study on 
their own. 

The fact that courses in New Jersey 
have been in operation for fifteen 
years and the majority of those in 
attendance have their expenses paid, 
indicates that both private and munic- 
ipal water authorities do not look upon 
these schools as a vacation for those 
who attend. No academic credit is 
given for attendance. Prof. Lendall 
outlined one of the typical courses, 
given in February, 1948, pointing out 
that the program provided for ap- 
proximately 21 hours on the Distribu- 
tion System and 50 hours on Water 
Treatment. Professor Lendall feels 
that short courses at universities, for 
example, are worth while and are 
serving an excellent purpose. He does 
not believe that effective training can 
be given to the operator at his own 
plant. 

The next speaker on the subject 
of Water Works Schools was Ep- 
warD R. Sraprey, Dean of Engi- 
neering at Oklahoma A. & M. College, 
Stillwater, Okla. Dean Stapley said 
that, in the southwest, annual three 
to five day short schools with one day 
district meetings and conferences were 
held in intervals, varying from one to 
twelve times per year, and are spon- 
sored by the State Department of 
Health, the State Department of Vo- 
cational Education, and the Southwest 
Section of the A.W.W.A. Subjects 
lor one-day meetings, held at scattered 
points, are of the non-laboratory type 
and are definitely limited to time and 
lacilities available. 


Dean Stapley pointed out that an 
interested person, attending any meet- 
ing, no matter what his previous train- 
ing and experience, will absorb new 
enthusiasm in his work from his con- 
tacts with other men in the same field. 
What he actually learns from text 
books and demonstrations depends on 
a number of factors, including his in- 
terest, his willingness to work, pre- 
vious education, and encouragement 
and incentives given by his superiors 
and employers. 

Dean Stapley mentioned cases 
where city officials often employed 
persons without sufficient background 
and expected a short course to turn 
out thoroughly equipped operators 
in three days. This cannot be done. On 
the other hand, there are city officials 
that do not feel that “impractical pro- 
fessors at the college or the fault 
finding State Department of Health” 
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men can give their employees anything 
of practical application or value to the 
community. Others believe that short 
courses are a “lark” and a waste 
of taxpayers’ money, but generally 
speaking, there is a growing majority 
of water works supervisors and city 
officials who have proper appreciation 
of the scope and value of training 
available through short courses. 
Dean Stapley believes that a well- 
balanced program can be made to 
cover the entire field of activity in 
providing safe water. Such a program 
should be planned to fit the needs of 
the trainees with various levels of 
education. Above all, the training for 
personnel should be made available to 
all departments and all personnel in 
every municipality. Dean Stapley con- 
cluded with a suggestion that State 
Laws and Codes, for example, the 
licensing of plant operators, provide 
a great incentive among water works 
officials and employees for additional 
training. If promotion and position or 
salary are based on such licensing, 
additional inducement will result. 
The final speaker on this panel dis- 


cussion was CHARLES R. Cox, Chief 
of the Water Supply Sect., N.Y. State 
Dept. of Health, Albany, New York. 
In New York State there is no state 
university, but the New York State 
Department of Health and the Con- 
ference of Mayors and Municipal 
Officials in the Municipal Training 
Institute, Bureau of Public Service 
Training of New York State Depart- 
ment of Education, and the Associa- 
tions of Towns in the State of New 
York, together with the New York 
Section of the A.W.W.A., have com- 
bined to develop three-day short 
schools, located in various parts of the 
state. These are held at Cornell, 
Niagara University, New York Uni- 
versity, and Rensselaer Polytechnic 
Institute, where the Engineering De- 
partments make available time, fa- 
cilities, and instructor personnel. Mr. 
Cox says the trainees who have at- 











Short Schools 


H. N. Lendall Ed R. Stapley 

Hd. Civ. Engr. Dean 

Rutgers Univ. Okla. A. & M. 
New Brunswick, N.J. Stillwater, Okla. 


tended these courses have benefited 
by receiving technical instruction to 
supplement available reading material, 
opportunities to ask questions and 
clarify their understanding of various 
subjects, as well as receiving a stim- 
ulus through contact with other oper- 
ators, and a development of a better’ 
understanding of state agencies hav- 
ing contacts with loca! water supply 
officials. 

No doubt Water Works Manage- 
ment expects broader training in the 
operation of public water supply sys- 
tems than can be given at short 
schools, but, under present circum- 
stances, the operator obtains the best 
possible training available. The field 
of training has included, most gen- 
erally problems of water quality and 
safety, in preference to hydraulic, 
economic and office procedure. Mr. 
Cox believes a well-balanced training 
program for water works employees 
should embrace the whole system from 
source of supply to the ultimate tap 
of the consumer. Mr. Cox does not 
believe that in-service training can be 
easily provided to individuals, unless 
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they have had prior attendance at the 
short schools, but he believes that the 
need for in-service training is so acute 
that short schools should be supple- 


mented by organized in-service train- 





school. 


In New York State, laws and codes 
set up operator licensing and these 
short schools have made it possible for 
a number of operators to gain their 
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ing by a field staff or correspondence 








license or to advance from one grade 
to a higher grade. 

Following the presentation of these 
several papers on the subject, the facts 
presented were summarized by M; 
Ingram, who had acted as moderator. 


CHART FOR DETERMINING THE GRADE OF A ROAD, WALK, RAMP, ETC. 


This chart will instantly give the 
grade of any road, or the like. Re- 
ferring to the sketch drawn on the 
chart, grade is the height B gained 
after traveling a distance A, hori- 
zontally, divided by the distance A. 

Thus for example if the vertical 
distance B is 8 feet and the hori- 
zontal distance A is 100 feet, di- 
viding 8 by 100 we find that the 
grade is 8 per cent. 

To use the chart simply run a 
straight line through the horizontal 
distance A, column A, and the ver- 
tical distance B, and the grade is 
immediately found in column C. The 
dotted line drawn across this chart 
shows that where the horizontal 
distance A is 100 ft., column A, and 
the vertical distance B is 8 ft., col- 
umn B, the grade is 8 per cent, col- 
umn C., 

Column C includes all grades 
from one-tenth of one per cent to 
100 per cent. Therefore the chart 
will handle most of the grade prob- 
lems encountered in ordinary prac- 
tice. 


Contributed by W. F. Schaphorst, M. E 


Newark, N. J 


Ben Nesin Succeeds 
Dr. Frank Hale in 
N.Y. Water Labs. 


Benjamin C. Nesin, who has been 
associated with the New York City 
Dept. of Water Supply, Gas, and 
Electricity since 1927 has been pro- 
moted to the position of Director of 
Laboratories. Mr. Nesin thus fills 
the vacancy left by Dr. Frank Hale, 
who retired from the Dept. in 
November 1945. Mr. Nesin has been 
Acting Director since that time. 

A graduate of Brooklyn Poly- 
technic Institute with a Bachelor of 
Science in Chemistry, Mr. Nesin re- 
ceived a Master’s degree in Sanitary 
Engineering from New York Uni- 
versity. In 1939, he was designated 
as Chemist in Charge of the Mt. 
Prospect Laboratory in Brooklyn. 
In recent years he has been responsi- 
ble for the formulation and develop- 
ment of a new sanitary control policy 
for the New York City Water De- 
partment. 
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OPERATION OF SMALL WATER 
FILTRATION PLANTS 


ISINFECTION is the safety 

factor in the production of a 

biologically safe water. Tur- 
bidity, color, hardness, iron, etc., are 
removed during the process of puri- 
fication, but the process as such does 
not ensure the removal of bacteria 
which might be of a harmful nature. 
It is true that with the introduction 
of filtration for surface waters, be- 
fore the advent of disinfection 
processes, there was a very great 
decrease in total bacteria and a con- 
sequent decrease in water borne dis- 
eases among those using filtered 
water. Filtration was a long step 
forward, but without means for dis- 
infecting the finished water, there 
was always the chance of an unsafe 
water reaching the consumers. 

The practice of disinfection start- 
ed in this country in the early 1900's 
using chlorine which has proved the 
most valuable disinfecting agent as 
used for public water supplies. 
Ozone, ultra violet rays and silver 
compounds and bromine have been 
used, but not to any great extent. 


. 


Chlorine 

The use of chlorine for disinfect- 
ing purposes is in general use on all 
public water supplies where the 
water furnished for drinking pur- 
poses is to be considered biologically 
safe. As stated above the use of 
chlorine dates back to the early 
1900’s when its use began to spread 
to more and more water supplies 
after its sterilizing properties in 
water had been determined. 

The chlorine was introduced (as a 
water solution) into the water to be 
disinfected. Chlorine was purchased 
in the form of chloride of lime or 
bleaching powder which contained a 
maximum of 33 per cent available 
chlorine. This material was very un- 
stable and when ready for use the 
percent of available chlorine might 
be anything up to 33 per cent. In 
order to make up a solution of uni- 
form strength it was necessary to 
test each batch to determine the 
amount of chlorine. This strength, 
in turn, determined the quantity of 
bleaching powder to be used when 
making up the tank of solution for 


VI-Disinfection 
A. E. CLARK 


Manager 
Nashville Suburban Utility District 
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feeding into the water. Due to its 
highly properties, hard 
rubber, glass, or porcelain were used 
for conveying the solution to the 
orifice box and from there to the 
point of application. 

The use of a constant head orifice 
box using a variable orifice assured 
as nearly as possible a uniform dos- 
age, but it was necessary to check 
the apparatus frequently and keep it 
clean in order to obtain the best re- 
sults possible. The use of chlorine in 
this form naturally led to experi- 
ments utilizing chlorine gas. It was 
only a few years later when appara- 
tus was developed using chlorine 
gas in place of bleaching powder. 
Liquified chlorine gas rapidly sup- 
planted bleaching powder for dis- 
infecting public water supplies. The 
first chlorinating apparatus was 
somewhat complicated but constant 
experimental work, particularly, by 
the Wallace & Tiernan Co., has 
gradually developed apparatus for 
feeding chlorine either as a water 
solution or as the dry gas, by a 
relatively simple but rugged and 
accurate piece of equipment. 


corrosive 


Handling Chlorine 

Chlorine is a greenish-yellow gas 
about two and one half times as 
heavy as air. In the average small 
plant it is purchased in 105 or 150 
pound cylinders, in which the chlo- 
rine is a liquid for the most part 
although a portion of the weight is 
as dry chlorine gas. Chlorine gas is 
very susceptible to temperature 
changes as for instance at 110 de- 
grees F. the chlorine pressure would 


he 160 psi., whereas at 60 degrees F. 
the pressure would be about 75 psi. 
The cylinders should be stored in 
rooms where there are not extreme 
temperature changes. 

Chlorine gas confined is not dan- 
gerous but when not confined is most 
dangerous. The operator should use 
every precaution when handling the 
cvlinders. They should be stored 
upright and in case there is a leak 
around a valve every effort should 
be made to stop it immediately, but 
in any case put on a gas mask and 
play it safe. On the subject of gas 
masks the operator must never for- 
get to check the cannister and keep 
a record of each time the mask is 
used as well as the duration. This 
is a safety precaution to prevent use 
of the mask thinking the cannister is 
all right when it has become ex- 
hausted. This may and can be the 
means of getting a severe dose of 
chlorine gas. 

When changing cylinders con- 
nected to the chlorinator be sure that 
the valves are closed and that there 
is not excessive pressure in any part 
of the line conveying the gas to the 
chlorinator. Break the unions with 
caution and if there is a large quan- 
tity of gas, get away from it, hold- 
ing the breath so as not to breathe in 
any quantity of the gas and put on 
a gas mask for further work or until 
there is not any danger of excessive 
gas. After the connections are made 
check all of them with ammonia and 
if there is even a slight leak repair 
it immediately because it will not 
take up but on the other hand will 
grow worse. Use the ammonia bottle 
freely, checking all connections regu- 
larly and when a leak is found repair 
it at once. In connections where gas- 
kets are used, always install a new 
one if a joint is broken and always 
use gaskets furnished by the manu- 
facturer. 

Leaking chlorine gas is not only 
injurious to the individual but will 
soon ruin equipment in the filtration 
plant. Chlorinating equipment is 
relatively expensive, but if properly 
maintained will last a long time. 
Keep all exposed unpainted metal 
parts of the chlorinator coated with 
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a thin coat of vaseline. Keep the 
equipment clean both inside and out- 
side. Know your equipment by study- 
ing the instructions furnished by the 
manufacturer and by all means fol- 
low these instructions. The manu- 
facturer has spent years developing 
the simplest type of equipment con- 
sistent with the service required. 
Keep a few spare parts on hand and 
plenty of gaskets of the various sizes 
required. Use the wrenches fur- 
nished with the equipment and don’t 
take up union connections too tight. 
If a new gasket is used the joint 
should be taken up snug. Probably 
more of this type of equipment has 
been ruined by using too much 
strength in making up the smaller 
joints than any other one thing. 
Always use caution and observe 
all safety precautions when handling 
chlorine gas and it is suggested that 
a copy of The Chlorine Manual on 
chlorine use and handling issued by 
the Chlorine Institute (New York 
City) be secured and studied by 
every operator. Much of the material 
in this manual appeared in the July 
1947 issue of Hater & Sewage I orks. 


Disinfection 

Chlorine used for disinfection only 
is fed into the water to be treated 
either as a water solution or as the 
dry gas depending on local condi- 
tions. The point of application also 
depends on conditions. Other results 
than disinfection are often accom- 
plished by chlorination. One example 
of its extra benefits is where the raw 
water may be conveyed a relatively 
long distance through a pipe line and 
the carrying capacity of the line de- 
creased due to growths in the pipe. 
The use of chlorine at the intake will 
usually prevent such growths and 
maintain the maximum carrying ca- 
pacity of the line. Other uses include 
the removal of tastes and odors, re- 
moval of iron and manganese, im- 
provement of coagulation, etc. 

In cases of relatively heavy bac- 
terial pollution it is advisable to 
prechlorinate, thus relieving the load 
on the filtration plant. If the pre- 
chlorination dosage is high enough it 
is usually only necessary to add suf- 
ficient chlorine after filtration to 
bring the residual to the point re- 
quired for the water in the distribu- 
tion system. 

When development of chemical 
technics made it possible to differ- 
entiate between free available chlo- 
rine residuals in water and combined 
available chlorine residuals, then it 
became possible to establish that 
there are but two types of chlorina- 
tion: Free residual chlorination and 
combined residual chlorination. 
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In the latter type of chlorination, 
the residual chlorine exists as a 
chloramine which has a slower dis- 
infecting rate, but may be useful in 
taste and odor problems. It may re- 
sult when natural ammonia is pres- 
ent or when ammonia is added, pro- 
viding the amount of chlorine added 
is not sufficient to “destroy” the am- 
monia present. If the ammonia is 
“destroyed” and free residual chlo- 
rine is established it is known as the 
breakpoint treatment to produce free 
residual chlorination. 

Where free residual chlorination 
is practiced, organic matter is ox1- 
dized, tastes and odors eliminated 
(even chlorinous tastes), bacterial 
kills are improved and water quality 
maintained in the distribution sys- 
tems. 

The dosage of chlorine depends 
entirely on the water being treated 
and there is not any rule by which 
one can say that a certain quantity 
of chlorine will provide a definite 
residual, without first testing the 
water to be treated. The quantity of 
organic matter and ammonia present 
will determine the amount required ; 
and whatever method is used, wheth- 
er normal dosage, break-point or 
chlorine and ammonia, the amount 
required is determined by actual test 
on the water under consideration. 

The effectiveness of chlorine for 
disinfecting is determined by the 
results of the bacteriological examin- 
ations, both at the plant and at 
various points on the distribution 
system. These examinations should 
be made daily. The chlorine resi- 
duals at the plant should be checked 
frequently and tests for residuals at 
various outlying points on the distri- 
bution system should be made. Keep 
in mind that the chlorine is being 
added to produce a biologically safe 
water and be sure that the water 
furnished to the consumers is such 
a water. While the standards of the 
U.S.P.H.S. for drinking waters are 
rigid and possibly may not be carried 
out in some of the smaller plants, 
every effort should be made to main- 
tain a water of the highest standard 
of purity. 


Ozone 

Ozone is an active form of oxygen 
and being unstable tends to break 
down into molecular and nascent 
oxygen. The nascent oxygen is a 
very powerful oxidizing agent and 
is active in oxidizing organic matter 
and killing bacteria. It is made in a 
closed apparatus by the discharge 
of high voltage alternating current 
between two electrodes using either 
dry atmospheric air or oxygen. 
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In order to be effective ozone 
requires very intimate mixing with 
the water to be treated. On account 
of the cost and care with which it 
must be added to the water it has 
not been adopted as a general dis. 
infecting agent to be used in public 
water supplies. 


Ultra Violet Rays 

The destructive action of ultra 
violet rays on germ life is wel] 
known and this same principle has 
been applied to disinfection of water. 
Ultra violet lamps are placed in such 
a position in the water supply that 
there will not be a distance greater 
than twelve inches through which 
the rays must penetrate. The water 
must be turbidity and color free as 
any turbidity or color reduces the 
distance through which the rays will 
penetrate. Lamp renewals and cur- 
rent costs have made this process too 
expensive for the average public 
water supply and in the few places 
where it was installed, they have for 
the most part been discontinued and 
replaced with chlorine. 


Silver Compounds 

The sterilizing action of silver 
compounds and colloidal metallic sil- 
ver has been known for a number of 
years, but it has only been in recent 
years that any attempt has been 
made to apply it in the disinfection 
of water. Some installations have 
been made on swimming pools, but 
due to its selective action it has not 
proved equal to other methods. 


Bromine 

No municipal supplies have used 
bromine for disinfection, but it has 
found use in many swimming pools. 


R. S. Ingols Receives 
Sigma Xi Award 


Dr. Robert S. Ingols of the 
Georgia School of Technology, At- 
lanta, Ga., was awarded the Sigma 
Xi research prize of that university 
for 1948. The award was based on 
his research paper “An Oxygen Con- 
sumed Test for Sewage” which ap- 
peared in the March issue of Water 
and Sewage Works. 


This prize is given annually by 
the Sigma Xi Club of Georgia Tech 
for the best research produced in any 
science department of that school 
during the year. As a recipient of 
the award, Dr. Ingols presented a 
public address under the sponsorship 
of the Club. He spoke on city water 
supply at the Georgia Tech com- 
mencement program on June 8. 
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THE EFFECT OF UNCONTROLLED 
LOGGING ON STREAM TURBIDITY 


OOD water and good land man- 
agement go hand in hand. Wa- 
ter supply engineers, foresters, 

and land use planners are learning 
more and more that the relation be- 
tween water and the condition of land 
resources is intimate and continuous. 
The whole purpose of watershed man- 
agement is to maintain this relation so 
that all the watershed resources may 
be utilized to their fullest advantage 
and economic extent. One of the 
problems that has arisen in connection 
with the maintenance of this principle 
is whether the harvesting of timber 
would jeopardize a city’s water sup- 
ply. Seattle’s Cedar River watershed 
is a concrete example of this ques- 
tion”. There the controversy arose 
as to whether logging on the water- 
shed should be continued or prohibited 
for the indefinite future. After de- 
tailed study an expert commission 
concluded that with the given climate, 
soils, vegetation, and other circum- 
stances, “there are no inconsistencies 
ina policy and program which results 
in protecting the water supply values 
simultaneously with the conservation 
and use of the timber resources of the 
Cedar River watershed.” Logging was 
continued. The commission also point- 
ed out that ““For over half a century 
lay and professional groups have ar- 
gued with more heat than light about 
the effect of forest cover and forest 
practices upon precipitation and run- 
off. Even at this late date authorita- 
tive quantitive data which shed light 
upon these important effects are ex- 
ceedingly meager.” 

The Coweeta Hydrologic Labora- 
tory was established by the U. S. For- 
est Service to supply this lacking in- 
formation for the southeastern 
United States®. This article is pri- 
marily concerned with the effect of 
forest practices on water quality. It 
describes in particular the increased 
stream turbidities resulting from a 
typical logging operation in the south- 
ern Appalachians. In addition, it in- 
dicates specific trouble spots and pos- 
sible remedies. 


*Division of Watershed Management and 
Protection, Southeastern Forest Experiment 
Station, Forest Service, U.S. Department of 
Agriculture, Asheville, N. C. 


J. A. LIEBERMAN and M. D. HOOVER" 


U.S. Forest Service 
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Description of Area 

The 5500-acre laboratory of the 
Southeastern Forest Experiment Sta- 
tion is situated in the Nantahala 
Range of the southern Appalachian 
Mountains which places it in the zone 
of maximum precipitation in the east- 
ern United States and within the ma- 
jor water source area of the South- 
east. The annual precipitation on the 
experimental forest varies between 
65 and 90 inches depending on eleva- 
tion, which ranges from 2200 to 5200 
feet above mean sea level. Precipita- 
tion (of which less than 2 per cent is 
in the form of snow) is uniformly 
distributed throughout the year. The 
mean annual temperature is approxi- 
mately 55°F. During the growing 
season, which is from April to Octo- 
ber, the average temperature is 65°F. 
Natural vegetation on the experimen- 
tal area is composed almost entirely 
of deciduous trees. There is an abun- 
dance of shrubs, principally rhododen- 
dron and laurel, in the minor vegeta- 
tion. With the existing favorable cli- 
matic conditions, plant growth is rapid 
and is practically never checked by 
summer droughts. At Brevard, N. C., 
which is in the same general physio- 
graphic area as the Experimental For- 
est but about 60 miles to the north- 
east, at no time during the year is 
there any méisture deficiency or an 
over utilization of soil moisture™. The 
underlying geologic formation of the 
area is pre-Cambrian Carolina gneiss. 
The average depth of soil is greater 
than four feet and the soil is underlain 
by soft, disintegrated rock. 


The Problem 


At Coweeta we have been able to 
separate the effects of tree cutting 


from the effects of erosion caused by 
logging. The effect of tree cutting, 
with minimum disturbance of the soil, 
was determined on a complete 33-acre 
experimental watershed“. The runoff 
characteristics of the watershed were 
established from five years of continu- 
ous streamflow measurement. At the 
end of this standardization period all 
major vegetation was cut. To prevent 
any unnatural soils disturbance the 
trees were left lying where felled and 
were not removed from the area. As 
a result of this treatment, there was 
a 65 per cent increase in water yield 
from the area during the first year 
following cutting. This increase was 
entirely in the form of usable base 
flow. Thus it was demonstrated that 
in this climate the reduction of vege- 
tation was not detrimental to the wa- 
ter supply as long as forest soil condi- 
tions were maintained. 

When these forest soil conditions 
were disturbed, however, the water 
supply was adversely affected. From 
a nearby 212-acre experimental wa- 
tershed, wood products were removed 
with the use of typical, local logging 
practices without any restrictions be- 
cause of water values. In this case 
there were decided increases in stream 
turbidity and sedimentation. 

As is typical of the southern Ap- 
palachians, this logging chance was 
characterized by steep, generally 
rough topography, with the valuable 
trees in scattered stands. Logs were 
ground-skidded by horse teams. Steep. 
access roads and skid trails were con- 
structed parallel and adjacent to na- 
tural stream channels, and compara- 
tively little thought was given to their 
location and design. These latter de- 
ficiencies subsequently resulted in 
most of the erosion and the transpor- 
tation of sediment into the stream. 

Logging on the 212-acre experi- 
mental watershed was begun in June, 
1942. In early 1946, in order to fa- 
cilitate the operation, an access road 
0.8 miles in length was bulldozed into 
the area by the logging contractor. In 
early 1947 he constructed a spur road 
about 0.3 miles long. To date approx- 
imately 900 cords of extract wood 
(wood for making leather tanning ex- 
tract) and 170,000 bd. ft. of timber 
have been taken from the area. No 
logging or road specifications were 
set up for the operator and the whole 
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Fig. 1—Comparison of Stream Turbidities from Control 
Watershed and Logged Watershed. 


situation is typical and average for 
the southern Appalachians. 


Data and Results 

The results of the logging were 
soon apparent to workers on the ex- 
perimental forest whose general re- 
mark was, “that used to be one of our 
best drinking places, but it’s too mud- 
dy now.” 

To measure quantitatively and sys- 
tematically the changes in water qual- 
ity associated with the logging opera- 
tion, water samples were collected 
from the logged area ( Watershed No. 
10) and turbidities of these samples 
were compared with those collected 
from an adjacent control watershed 
(Watershed No. 34) on which there 
was no man-made disturbance. The 
daily samples from the two water- 
sheds were obtained within fifteen 
minutes of each other. An analysis 
of the turbidity determinations for 
the period June 10 to September 21 
shows that on the area that was being 
logged, the average turbidity was 93.7 
parts per million. More important, 
the maximum turbidity was 3500 
ppm. and the modal value of turbidi- 
ty was 36.0 ppm. Comparatively, on 
the control area, the average turbidity 
was 4.3 ppm., the maxinium turbidity 
was only 80 ppm. and the modal 
value of turbidity was 2.0 ppm. Ta- 
ble 1 gives this comparison in tabular 
form. Figure 1 shows the turbidity 
plotted by days for the two water- 
sheds, and Figure 2 indiciates the 
daily precipitation during the period. 
As was expected, the higher turbidi- 
ties were recorded when logging dis- 
turbance was followed by heavy rain- 
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fall. The results of a frequency analy- 
sis of the turbidities are shown graph- 
ically on Figure 3. 


TABLE 1, 
SUMMARY OF STREAM TURBIDITIES 
Coweeta Watersheds No. 10 and No. 
34, June 10 to September 21, 1946 


Watershed +10 Watershed +34 
Logged Area Control Area 


ppm. ppm. 
Average turbidity 93.7 4.3 
Modal value of turbidity 36.0 2.0 
Maximum turbidity 3500.0 80.0 


Sources of Turbidity 


Measurements and observations on 
the watershed readily revealed the 
sources of this turbidity. In the sum- 
mer of 1942, during a three-months’ 
period, 250 cubic feet of eroded ma- 
terial were collected from a portion of 
skid road 450 feet long and 5 feet 
wide on a 30 per cent grade. This is 
equivalent to an erosion rate of over 
160 cubic yards per acre of road sur- 
face. Cross-sections of the access road 
measured at intervals showed lower- 
ing of the road level as much as a 
foot, with recession of the road bank 
(due mainly to frost action) of an 
equal amount. Wheel ruts eight inches 
to a foot deep and two feet wide were 
not uncommon. 

How a small, local trouble spot may 
affect a larger stream system was 
brought out during the storm of April 
11, 1947. Following this storm of 
1.02 inches in 14 hours, samples were 
collected from (a) the stream drain- 
ing Watershed No. 10; (b) from the 





main stream just above Watershed 
No. 10; (c) from the main stream 
draining an area of 1800 acres, at 4 
point below Watershed No. 10; and 
(d) from another main stream in the 
experimental forest draining slightly 
less than 1800 acres, on which there js 
no logging activity. The turbidities of 
these samples were as follows: 

Watershed No. 10 (212 acres) 


i 1200 ppm, 
Main stream above Watershed 


No. 10 . . sseeae ee 25 ppm. 
Main stream below Watershed 
No. 10 (1800 acres) 395 ppm, 


Another comparable main 
stream of nearly 1800 acres 
—(no logging) 25 ppm. 


Thus it is seen that the origin of high 
turbidity in a larger stream may be 
traced to a fairly small or localized 
area. 

Although no chemical analysis of 
the material causing turbidity was 
made, a visual examination of the 
samples from the two watersheds in- 
dicated a marked difference in the 
composition of the material. Gener- 
ally speaking, the matter in the water 
samples collected from the logging 
area was of a finely divided mineral 
character with low settling rates and 
no marked flocculating tendencies. On 
the other hand, in the samples col- 
lected from the control area the ma- 
terial causing turbidity was, except in 
one or two instances, almost entirely 
organic in composition. It exhibited a 
definite flocculating characteristic, and 
the floc settled rapidly. 


Discussions and 
Conclusions 

Correction of the deficiencies de- 
scribed would go a long way toward 
ameliorating the destructiveness of 
most logging operations in the south- 
ern Highlands. First, considerably 
more attention should be given to the 
location and grade of access roads. 
For instance, on Watershed No. 10, 
the road is so laid out that slopes as 
high as 28 per cent alternate with rela- 
tively flat stretches. Erosion on the 
steep sections is much harder to con- 
trol because of the increased velocity 
and erosive force of the flowing wa- 
ter. Also, because of these steep slopes 
the road is highly dangerous in wet 
weather and in many cases impassible 
to truck traffic. In laying out the road 
the location of the valuable trees and 
stands and wood forest products 
should be well known in relation to 
ach other so that the least amount ol 
road necessary to remove these forest 
products has to be constructed. In 
other words, the road layout should be 
designed. An important factor 1 
volved here is the length of time o 
the operation. It is not only impor 
tant to the timber operator, but also 
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extremely important to the watershed 
manager since turbidities and soil 
losses are increased proportionately. 
In many cases where a proposed tim- 
ber sale or removal contract is sup- 
posed to be completed in a year, it is 
still going at the end of 2, 3, or 4 
years. Further exploitation for other 
forest products very often lengthens 
the time that the road is in use. Thus 
the widely-held opinion that the sale 
will be consummated in a short time 
and that the damaging effects of the 
road or roads can be rectified follow- 
ing the operation is false. It is false 
also because, as has been pointed out, 
the greatest erosion, transportation of 
sediment, and resulting high turbidi- 
ties occur while the actual logging is 
in progress on the watershed. 

Secondly, the matter of road drain- 
age can hardly be over emphasized. 
The motto of the military road build- 
ers is “Keep the water off and the 
rock on.” The first part of this max- 
im definitely applies to the construc- 
tion of logging roads. Since the roads 
are generally unsurfaced, the ever- 
present wheel ruts nullify the use of 
crowning or sloping the road surface 
for drainage. The ruts concentrate 
water and are frequently sources of 
serious erosion. This means that wa- 
ter bars or turnouts are almost invari- 
ably necessary in order to overcome 
the erosive concentraton of water. 
Experience at Coweeta has shown that 
an open top culvert made of sawn tim- 
bers and pipe spacers has been entire- 
ly satisfactory for this purpose. How- 
ever, more information about the de- 
sign and installation of -these water 
bars is needed. 


































winches are valuable aids in any log- 
ging operation. These, however, must 
be used with the watershed values 
kept well in mind, because their pro- 
miscuous use can very often result in 
conditions extremely conducive to 
erosion. The careful use of arches, 
sulkies, pans, cable systems and other 
equipment may do much to eliminate 
or reduce destructive erosion and 
sources of turbidities. 

Other items, such as location of 
skid trails to avoid both the concen- 


FIGURE 2 
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Fig. 2—Precipitation Record for the Two Watersheds. 
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of gullies, also deserves thought and 
attention. 


Ultimately, the problems and their 
solutions are related to economic con- 
siderations. The complications of log- 
ging contracting, sub-contracting, and 
sub-sub-contracting divide and ob- 
scure responsibility. In such a situa- 
tion no one feels responsible for the 
preservation of water values. A com- 
plete discussion of these considera- 
tions is somewhat beyond the scope 
of this article. In almost all cases, 
however, the economic problems re- 
solve themselves into one of possible 
increased initial capital investment 
versus much higher maintenance 
costs. Experience has clearly indi- 
cated that a properly regulated and 
operated logging job, while it may re- 
quire higher initial outlay of capital, 
results in lower maintenance cost in 
the final analysis and a more efficient 
and profitable operation. In addition, 
the properly operated job which 
abides by known and demonstrated 
principles of watershed management 
maintains the water resource of the 
watershed. This is of utmost impor- 
tance in connection with municipal 
and industrial watershed manage- 
ment. 


Summary 


For the most part, the difficulties 
of harvesting wood products from 
areas of high watershed values cen- 
ter around the general problem of 
transporting the forest products out 
of the watershed onto main roads. 
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The general problem may be broken 
down into three sub-problems con- 
nected with: 

1. Location and design of access 
road and skid trails. 

2. Use of heavy building and log- 
ging equipment. 

3. Road maintenance. 

We believe that the correction of 
known deficiencies will reduce the 
turbidity associated with the common 
uncontrolled logging operation and 
also improve the overall efficiency of 
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the operation itself. In order to test 
this on a practical basis, another ex- 
perimental watershed of some 300 
acres will be logged using the best 
existing knowledge. Similar quanti- 
tative measurements will be taken on 
the area. 

These studies are a part of the re- 
search at the Coweeta Hydrologic 
Laboratory to determine adequate 
bases for the utilization of water 
source areas for public water supply, 
timber production, recreation and 
other compatible uses. 


PROGRAM SHAPES UP 
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The program for the 21st Annual 
Meeting of the Federation of Sewage 
Works Assns. is complete and it is 
expected that this meeting to be held 
on Oct. 18-21 will attract the largest 
registration yet to attend a Federa- 
tion Meeting. 

The Michigan Sewage Works 
Assn. will act as host at the Detroit 
meeting, with W. W. Wallace, Supt. 
of Filtr. and Sew. Treat. acting as 
Chairman of Arrangements. 

The meeting will be held at the 
Hotel Statler which is prepared to 
accommodate 600 registrants. Hotel 
reservations should be made immedi- 
ately, directly to the hotel, not to the 
Federation. In making reservations 
mention that you are attending the 
Federation Meeting. If you prefer, 
reservations may also be made at the 
Book-Cadillac Hotel which is but a 
block away from the Statler. 


Technical Program 


The complete program for the 
meeting will be given in the next 
issue of Water & Sewage Works. 


For this preliminary announcement 
it is sufficient to say that the pro- 
gram will have a broad general ap- 
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peal. Among the topics of interest 
are papers on Activated Sludge, 
Atomic Wastes, Synthetic Deter- 


gents, Hydrogen Sulfide Formation, 
Biology of Sewage Treatment, Sewer 
Maintenance, and Bio-Precipitation. 
will be devoted to an 
Industrial Waste Forum, another to 
an Operators’ Forum. Dr. F. W. 
Mohlman, Dir. of Labs., Chicago 
Sanitary District, will conduct the 
former, and Ralph Fuhrman, Supt. 
of Sew. Treat., Washington, D.C., 
will conduct the latter. 

Features of the meeting include an 
inspection trip of the Detroit and 
Dearborn Sewage Treatment Plants, 
and the annual luncheon will be ad- 
dressed by Kenneth A. Reid, Exec. 
Dir. of the Izaac Walton League of 
America 


One session 


Exhibits and Social Program 

Thirty-six member companies of 
the Water and Sewage Works Manu- 
facturers’ Assn. have reserved space 
to exhibit at the meeting in Detroit. 
Full occupation of the exhibit area 
is assured, 

Social events will include a Recep- 
tion Entertainment on Monday eve- 
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“Pay-as-You-Use” 
Scheme 
Meets Court Test 


One hears more and more of the 
“rent-purchase” form of contract in 
the purchase of equipment by munici- 
palities. This “pay - as - you - use” 
scheme of paying for equipment with- 
out recourse to a bond issue or other 
methods of borrowing for purchases 
has been held valid by the Supreme 
Court of Florida. 

The case in point is that of Jackson- 
ville, Fla., which is contracting with 
the Nichols Engineering and Research 
Corp. for the construction of two in- 
cinerators, wherein their cost will be 
paid in the form of an annual rental 
of $31,000. After 15 years of such 
annual payments the incinerators will 
become the property of the city. The 
contract also permits the city to com- 
plete the purchase of the incinerators 
at any time for the fixed price of 
$381,000—full credit for the rental 
paid up to purchase time being al- 
lowed. 

The interesting aspect of this type 
of purchasing contract insures to the 
city units which prove satisfactory in 
all respects and meet every guarantee 
of the renter-seller. As a matter of 
fact the Jacksonville incinerators will 
have been operated more than 6 years 
before the city has a 50% equity in 
these important punishment taking 
units. 

For the first time to our knowledge 
a court has decided that it is legal for 
a municipality to purchase equipment 
on a partial payment plan—call it what 
you may. Better than a partial pay- 
ment plan, the “rental-purchase 
method of buying equipment in no- 
wise commits the city authorities to 
completion of the purchase should 
developments warrant discontinuance 
of the rental payments. 


aw 


ning, Oct. 17, and the Annual Dinner 
and Dance on Wednesday evening, 
Oct. 19. 
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WATER PURIFICATION DIVISION 
HOLDS THREE SESSIONS 


T the 68th Annual Conference of 
the American Water Works 
Association in Atlantic City, 

May 3-7, the Water Purification Divi- 
sion held three sessions with Charles 
R. Cox as Chairman of the Division. 
The Co-Chairman and the Associate 
Presiding Officer at each of these ses- 
sions were: R. J. LaMarre and G. R. 
Spalding, first session; C. J. Lauter 
and J. L. Radcliffe, second session ; 
and I. M. Glace and George D. Nor- 
com, third session. 

Two technical papers and a panel 
discussion comprised the program of 
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TECHNICAL PAPERS 
“Snort PERIOD FLOCCULATION 
AND CLARIFICATION Basins,” by R. 
W. Haywood, Jr., Asst. to Div. Engr., 
San. Div., American Viscose Corp., 
Philadelphia, Pa., and C. F. Wertz, 
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changes in rate were rapid, poor clari- 
fication resulted and turbidity of the 
clarified water was high. Mr. Hay- 
wood described remedial procedures, 
and the improved operations which 
resulted from their application. He 
concluded that the results obtainable 
with these short period units compare 
favorably with older standard rate 
units, and that the new equipment 
represents a forward step providing 
its limitations are recognized. 

The paper prepared by Mr. Wertz 
was read by C. R. Henry of the Miami 
Municipal Water Works. Short peri- 
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the first session; the second session 
was devoted to three papers on the 
cultivation and identification of “nui- 
sance” organisms; and the third was 
a business session at which various 
committee reports were presented. 
Rather unusual circumstances re- 
quired the election of three officers of 
the Water Purification Division at 
this time. The resignation of A. P. 
Black and C. M. Hoskinson, Direc- 
tors, and the deeply regretted death of 
C. K. Calvert made it necessary to 
elect two new Directors at one time. 
The nominating committee recom- 
mended the following slate of officers 
who were unanimously elected : 
Chairman 
I. M. Glace, Cons. Engr., 
Harrisburg, Pa. 
Vice-Chairman 
R. L. Derby, Ass’t. San. Engr., 
Dept. of Water and Power, 
Los Angeles. 
Secretary-Treasurer 

J. E. Kerslake, Supt. of Filtration, 
Water Purif. Div., Milwaukee, Wis. 
cates 


*Research Chemist, The Chlorine Institute, 
Inc., New Y rk, N. Y. 


Resident Engr., Dept. of Water and 
Sewers, Miami, Fla. 

Operating results in using this rela- 
tively new method of clarification 
were emphasized by both Messrs. 
Haywood and Wertz in entirely sepa- 
rate papers of this title. Mr. Haywood 
described experience with Spaulding 
‘“Precipitators,” rectangular in shape, 
installed in a gravity filter plant. Filter 
rates are automatically adjusted by the 
level of water existing in the plant 
clear well; in turn, this automatic ad- 
justment varies the rate of operation 
in the Precipitators. Raw water dosed 
with chemicals is applied through a 
center flume, and enters the basins at 
the bottom. Floc particles form a blan- 
ket of sludge which clarifies the rising 
water. These Precipitators are pro- 
vided with perforated pipes through 
which water is discharged under pres- 
sure to stir solids and facilitate the 
withdrawal of sludge. 

Operating difficulties were attrib- 
uted mainly to the provision of a clear 
well of inadequate capacity which 
could not absorb and smooth out vari- 
ations in rate of flow. When changes 
in rate were gradual, excellent opera- 
tion of these basins resulted; when 


od basins are to be used in the new 
Miami Water Treatment Plant, for 
which plans are now about 50% com- 
pleted. Preliminary investigation of 
three types of units indicated results 
on a par with standard rate units. 
Studies showed a large increase in 
alum dosage (six times normal) im- 
proved the results, and that the use of 
sodium silicate accomplished a_re- 
markable improvement. The benefits 
therefrom have already led to plant 
scale use of silicates in several Florida 
water treatment plants. 

Mr. Wertz described design fea- 
tures and operating results at several 
plants in the U. S. where short period 
basins are in use. The main operating 
difficulty, and one requiring constant 
attention, is reported to be that of 
maintaining the desired level of the 
sludge blanket. When the unit oper- 
ates at less than design capacity, or 
when silicate is used as a floc condi- 
tioning agent, this difficulty can be 
generally overcome. 

The author’s conclusions empha- 
sized that either short period basins or 
the older settling basins can yield 
about the same results in turbidity 
removal. The construction cost of 


Water & SEWAGE WorKS, July, 1948 























260 


short period basins will be lower, and 
so may the cost of chemical treatment. 
The rate at which a given unit oper- 
ates (in gal. per sq. ft. of water sur- 
face per min.) is a function of the 
particular water treated and of the 
conditioning chemicals applied. Gen- 
erally, higher operating skill is_re- 
quired by the short period basins. 
Prepared discussion of these two 
papers was presented by H. O. Har- 


ruNG, Plant Engineer, St. Louis 
County Water Co., St. Louis, Mo., 
and by S. B. AppLesBaum, Pres., 


Liquid Conditioning Corp., Linden, 
N.J. 

Mr. Hartung summarized present 
opinion with reference to short period 
units, as based on replies to a ques- 
tionnaire sent by the Water Purifica- 
tion Division Committee W-4 ( Prac- 
tical Loading Capacities of Water 





treatment plants. He prefers the term 
“sludge contact reactors” as_ better 
explaining the function of these units. 
$y means of lantern slides, Mr. Ap- 
plebaum described the operation of 
the various commercial units. Among 
operating improvements in this field, 
he mentioned: automatic control of 
sludge level and automatic desludging, 
in proportion to chemical feed—that 
is, adjusting sludge removal to floc 
formation. 

In the open discussion which fol- 
lowed, L. H. EnNstow (New York 
City) asked the value of recirculating 
sludge as a coagulant aid in connection 
with these short period precipitators ; 
Ww. YEGEN ( Bismarck, N.D.) ques- 
tioned the effect of rapid temperature 
changes; PAUL STEGMAN ( Midland, 
Mich.) commented on _ conditions 
which may enable short period basins 


Discussors of Performance of Short Period Clarification Basins 
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coagulation of surface waters but may 
permit less for softening of ground 
waters; filtration rates ge be no 
more than 2 gal. per sq. ft. per min, 
for surface water, but may be 3 gal, 
for softening and iron removal plants 
treating gre yund water. All filters must 
be equipped with rate controllers, Ip 
this discussion, a small plant is defined 
as that treating 500,000 gpd. or less. 

The list of the more important de- 
sign deficiencies in small plants jn- 
cludes: inadequate storage space for 
chemicals ; improper mixing facilities: 
chemical feeding equipment not suited 

low rate operation (solution feed 
is generally preferable in small 
plants); and lack of surface wash 
equipment (this provision is frequent- 
ly a successful “homemade” addi- 
tion). Pressure filters are discouraged, 
In small softening plants, recarbona- 
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Plants), of which he is 
Chairman. These replies are consid- 
ered by the Committee to be signifi- 
cant as opinion only. 

There appears to be general agree- 
ment on these items: Rates in about 
60 per cent of the operating units ap- 
pear to be high as design rates. 
The degree of clarification accom- 
plished appears to be at least as good 
as that in conventional units. The 
short period basins are satisfactory 
for treating turbid water supplies. On 
the average, the chemical dosage re- 
quired is about the same for either 
type of unit. More operating failures 
are reported for the short period units. 
There are no State Dept. of Health 
rules or regulations regarding the in- 
stallation of such units in 32 states, 
while 15 states discourage or (in some 
cases ) limit their use. 

Mr. Applebaum, speaking as a rep- 
resentative of those manufacturing 
short period units, noted that the 
limited number of technical papers on 
this subject is probably explained by 
the fact that the greatest number of 
installations have been made in indus- 
trial rather than in municipal water 


Treatment 
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to yield far superior results; A. F. 
Metton ( Minneapolis, Minn.) point- 
ed out that nature aids at times of low 
water temperature by lowering tur- 
bidity at the same time; J. Saun- 
pers (New York City) discussed an 
“electric eye” device to measure tur- 
bidity as an aid to operation ; and C. J. 
LauTER (Washington, D.C.) advo- 
cated superchlorination for pretreat- 
ment as an aid to coagulation for both 
conventional and short period clarifi- 
cation. 

“THE OPERATION AND CONTROL OF 
SMALL WATER TREATMENT PLANTS,’ 
by Thomas R. Lathrop, Asst. Engr., 
State Dept. of Health, Columbus, 
Ohio. 

Mr. Lathrop included the problems 
of design, operation, and personnel 
among those of special importance in 
small plants, but considered the factor 
of design to be outstanding. In addi- 
tion, special difficulties are encoun- 
tered if a water softening process is 
included. 

Differentiating between surface wa- 
ter and ground water supplies, Mr. 
Lathrop noted that his state requires 
the provision of 4 hours’ detention in 
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tion presents problems—but the recent 
development of units employing dry 
ice as a source of CQsz represents a 
marked advance, and excellent results 
are reported in their use. 

Among operating problems, the de- 
velopment of algae in open reservoirs 
is outstanding. Copper sulfate is gen- 
erally employed on a regular treat- 
ment schedule ; when this is not effec- 
tive the plant consultant is called in to 
advise. Maintenance problems _in- 
volve chemical mixing units and filter 
units (especially in softening plants). 
The high-test hypochlorites are rec- 
ommended as more suitable for chlor- 
ination in small plants. 

Personnel problems are really seti- 
ous: the salary paid is often insuff- 
cient for providing a full-time opera- 
tor, yet he has many jobs in addition 
—such as making chemical and bac- 
teriological tests. In Ohio, the size of 
the plant and the character of the raw 
water determines operator require- 
ments: when surface water is treated 
the plant operator must have an A or 

3 certification. Short schools for opet 
ator training are now being estab 


lished by the State Health Dept. 
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In reply to a question from R. J. 
Faust (Lansing, Mich.) Mr. Lathrop 
reported lime softening sludge to be 
generally removed by farmers tor tts 
fme content. To N. J. Howard 
(Toronto, Can.), who decried politics 
in water treatment, he explained that 
no political problem existed in Ohio 
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plants; the problems are largely re- 
lated to the provision of adequate 
equipment. A small plant operator, 
R. G. Yaxley (Waterford, N.Y.), 
agreed that highly accurate chemical 
feeding equipment is particularly nec- 
essary in small plants, but that the 
price of such devices is a stumbling 
block frequently. 


WATER BORNE OUTBREAKS 
(A Panel Discussion ) 

“WateR BoRNE OuTBREAKS 1938- 
1945—Panet Discussion,” Led by 
Rolf Eliassen, Prof. of San. Eng., 
New York University, New York 
City. 

Instances of water treatment failure 
which have resulted in outbreaks of 
water borne disease are included in the 
voluminous record of a hearing on 
“Stream Pollution Control.” The 
hearing was a part of the program to 
secure legislation toward Federal con- 
trol of pollution. 

Professor Eliassen noted that the 
water supply industry could fairly 
evaluate control of water borne out- 
breaks on the basis of per cent failure 
or per cent success. In the period 
1938-1945, some 80 million consumers 
were supplied with water. The eight 
year record shows 100,000 consumer 
days of disease, or indicated that water 
treatment was successful 99.99996% 
of the time. In spite of this excellent 
record, however, the industry must 
examine its failures. 

The detailed analysis of the data, 
classification of factors involved, ete., 
is to be published in an early issue of 
the AWWA Journal and will prob- 
ably be available before this report is 
printed. In summary, it will be noted 
only that none of the outbreaks could 


be attributed to any inherent inability 
of water treatment processes to handle 
the load imposed upon them. That 1s, 
these outbreaks were not a matter of 
stream pollution, but were concerned 
with personnel failure to properly con- 
trol filtration or chlorination §treat- 
ment. 

J. E. KersLake, Supt. of Filtration, 
Milwaukee, Wisc., (Panel Member) 
discussed the Milwaukee outbreak. 
This occurred before the filtration 
plant was installed, when _ simple 
chlorination with 10 min. contact con- 
stituted the only treatment. Rapid 
changes in coliform content are nor- 
mal for this lake supply, and the city 
now provides free residual chlorina- 
tion in addition to filtration. 

I. M. Grace, Cons. Engr., Harris- 
burg, Pa., (Panel Member) pointed 
out that operators of small water treat- 
ment plants are usually more fortu- 
nate than expert in preventing water 
borne disease. He emphasized the 
need for educating public officials who 
are in position to make the operators’ 
profession more attractive to qualified 
men. 

A. P. Brack, Prof. of Chemistry, 
University of Florida, Gainesville 
(Panel Member) called attention to 
our “twilight zone of knowledge.” He 
questioned the statement that toxins 
cannot cause outbreaks of water borne 
disease. It is possible that such sub- 
stances may have a profound physio- 
logical effect, and their removal by 
present water treatment processes is 
problematical. He considers that the 
disinfection of all public and private 
water supplies should be mandatory. 

CHARLES R. Cox, Chief, Bureau of 
Water Supply, State Dept. of Health, 
Albany, N.Y., (Panel Member) 
quoted the reduction in number of 
typhoid carriers as perhaps the most 
effective factor in our present favor- 
able typhoid fever death rate. He con- 
siders this a transition period in which 
not only improved control and opera- 
tion are needed, but in which new 
knowledge is also required. One such 
study is under way in New York 
State: epidemics of gastroenteritis are 
frequently accompanied by bacilliary 
dysentery, and the virus associated 
with the dysentery is being investi- 
gated. Such epidemics have been ac- 
companied by great increases in 
chlorine demand of the water. It ap- 
pears that adequate chlorination will 
destroy the virus. 

This panel discussion evoked con- 
siderable comment from the audience, 
the speakers including: L. M. FisHeEr, 
U. S. Public Health Service, Wash- 
ington, D.C.; S. W. We tts, State 
Board of Health, Jacksonville, Fla. ; 


R. J. Faust, State Dept. of Health, 


Lansing, Mich.; and E, A. REINKE, 
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Chief, Bureau Sanitary Engineering, 
Berkeley, Calif. 


“NUISANCE ORGANISMS” 
(A Symposium ) 

“THE CULTIVATION AND IDENTIFI- 
CATION OF ‘NUISANCE ORGANISMS’ ”’ 
was the title of a symposium of un- 
usual interest. The three specialized 
papers presented under this title com- 
prised the Division’s 2nd session. 

“SLIME FORMING ORGANISMS,” by 
F. B. Strandskov, Bacteriologist, Re- 
search Dept., Wallace and Tiernan 
Co., Newark, N.J. 

A large variety of non-pathogenic 
organisms have a normal tendency to 
produce slime, capsules, or sheaths. 
The adhesive and accumulating prop- 
erties of this material makes it of 
particular importance in condenser 
systems, paper mills, food processing 
plants, ete. 

Mr. Strandskov explained that 
slime production is probably a normal 
function of all species of bacteria un- 
der certain conditions. Low incubation 
temperatures, the presence of a 
readily-fermentable carbohydrate, and 
mixed cultures, may provide such 
conditions. It is difficult, however, to 
provide laboratory conditions dupli- 
cating those under which slimes are 
produced in the field. Direct micro- 
scopic examination of slimes is more 
useful than culture procedures. A wet 
mount is first examined under low 
magnification, and then a_ stained 
(gram stain) smear is studied under 
high magnification. 

Most useful is the capsule stain 
technique: slime and india ink are 
spread in a thin film, and the film ts 
treated with alcoholic safranin. By this 
procedure, the bacteria stain red, the 
capsular material appears as a clear 
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area surrounding the bacterial cells, 
and the background is black. 

Of the other slime forming organ- 
isms, algae are determined by Sedg- 
wick-Rafter filtration or by continu- 
ous centrifuging ; molds can be easily 
cultivated on nutrient agar which is 
enriched with dextrose and adjusted 
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to pH 4.5 to 5.0. The bacterial counts 
on standard agar, however, provide 
an index of the presence or absence of 
slime forming organisms. 

“SULFATE REDUCING ORGANISMS,” 
by R. L. Starkey, Research Specialist 

Microbiology, New Jersey Agri. 
kxperiment Sta., New Brunswick, 


N.J 
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Dr. Starkey described briefly the 
transformation of elemental sulfur 
and of sulfur compounds which are 
brought about by many microorgan- 
isms. Only the sulfate reducing bac- 
teria, however, appear to cause the 
direct reduction qf sulfate to sulfide. 
Sulfide production makes water un- 
palatable and odiferous and may result 
in the corrosion of steel and cast iron 
water distribution systems. These or- 
ganisms are widely distributed in 
particularly where anaerobic 
conditions exist, as in marshes, muds, 


soils, 


and marine sediments. 

The sulfate reducing bacteria are 
strict anaerobes. They are physiologi- 
cally unique, using organic matter as 
the source of growth energy and re- 
quiring sulfate or incompletely oxi- 
dized sulfur compounds as oxidizing 
agents. The organic matter is oxidized 
and the sulfates are reduced to sulfide. 
Spirovibrio desulfuricans is the most 
common of such organisms. It devel- 
ops under conditions of pH 5.5 to 8.5. 
All species of sulfate reducing bacteria 
are curved rods in shape. 

Many bacteria, yeasts, and filamen- 
tous fungi can also produce sulfide 
from organic and inorganic sulfur 
compounds, but this is an “indirect 
reduction,” a part of the life process. 
Dr. Starkey described in detail the 
anaerobic cultivation methods em- 
ployed for growing sulfate reducing 
bacteria. His comprehensive paper 
represents a valuable contribution to 
water works and sewerage literature. 

“Tron Bacterta,” by George D. 
Norcom, Consultant, Red Bank, N.J. 

Mr. Norcom reviewed the relation- 
ship of iron bacteria to water supply, 
discussing their occurrence in nature 
and noting that they utilize organic 
matter for sustenance. They may be 
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found in waters having an iron con- 
tent as low as 0.1 ppm. but may not 
be found in waters containing as much 
as 6 or 7 ppm. iron. These bacteria are 
generally classified as of two types: 
(1) “higher bacteria,” filamentous 
forms, and (2) “lower bacteria,” 
spheres or rods. 

The characteristics of Crenothrix, 
Leptothrix, Gallionella, Spirophyllum, 
Colonothrix, and Cladothrix, common 
higher bacteria, and Siderocapsa, an 
abundant lower bacteria, were de- 
scribed. Both types precipitate iron 
from solution and exude the hydrate 
through their cell walls. Fungi may 
be mistaken for iron bacteria, but may 
be differentiated on the basis of the 
size of the organisms and because the 
fungi reproduce by budding. 

The presence of iron bacteria in a 
water supply is revealed by material 
which may range from small gray or 
brownish flakes to large masses of 
stringy or fluffy growths; and by an 
odor of decay. The most generally sat- 
isfactory method of concentrating 
such bacteria for examination is to 
store a one gallon sample of the water 
for a week or more at room tempera- 
ture. Iron bacteria will collect in a 
fuzzy mass which settles with the pre- 
cipitated ferric hydrate. Artificial cul- 
tivation is difficult and usually only 
direct microscopic observation need 
be made. 

Chlorination is the most successful 
method found to reduce or eliminate 
the development of these bacteria. 
Tuberculation may be chemical or bio- 
logical in nature, but iron bacteria 
certainly thrive in tubercules and con- 
tribute to further corrosion. While 
chlorine-animonia treatment is re- 
ported effective as a control measure, 
“break-point” or super- and de- 
chlorination is considered more effec- 
tive as a preventive treatment. 

Questions from the audience indi- 
cated the wide interest in the subject 
of this symposium. These three papers 
will, when published, provide useful 
information on a rather neglected field 
of investigation. It was noted, for 
example, that over 50 per cent of the 
850 water supplies in New York State 
would be affected by one or more of 
these “nuisance” organisms. 


COMMITTEE REPORTS 
As an introduction to the several 
committee reports presented at the 
Division’s third session Chairman Cox 
emphasized the value of committee 
functions and of the contributions 


which result. He stated that the im- 
portance of this work is seldom ap- 
preciated, and felt that some means 
should be found to give recognition to 
members 
tions. 


who make such contribu- 
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A report on “BIOLOGICAL AND 
CHEMICAL PROBLEM S OF W ATER Djs. 
TRIBUTION SYSTEMS” was presented 
by J. C. Vaughn, Filt. Engr., Chicago 
Ill., Chairman of this committee, ~ ’ 

It is the purpose of this committee 
to determine why, when water of good 
quality is discharged into a distriby. 
tion system, the water frequently de. 
preciates to a less favorable condition, 
The distribution system must, appar- 
ently, be considered to be a part of 
the purification plant. When the 
causes of water quality depreciation 
are determined, it can be learned what 
correctives are required. 

Representatives of eleven water 
supplies are already participating jn 
the study, and the cooperation of sey- 
eral more was arranged during the 
meeting. The Committee has selected 
some 20 important tests, to be applied 
to samples taken part of the distance 
through and at the end of a distriby- 
tion system. Bacterial depreciation is 
considered first in importance, and 
chemical stability tests follow. One 
such survey is made each month on 
each supply being studied. It is in- 
tended to have the tests assist particu- 
larly in explaining water borne out- 
breaks not ordinarily understood. 
There is, as yet, insufficient data to 
draw conclusions, and new techniques 
may be required as the work pro- 
gresses. 

A report on “SPECIFICATIONS FOR 
AND MEtTHODs OF TESTING ZEOLITES” 
was presented by the Chairman of this 
Committee, D. E. Davis, Partner, 
The Chester Engineers, Pittsburgh, 
Pa, 

This is the final report of the Com- 
mittee, and Mr. Davis gave assurance 
that ion exchange materials can be 
suitably tested by the detailed pro- 
cedure now recommended. While 
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some controversial items are still pres- 
ent, they are covered in the research 
section of the report. Final acceptance 
of the report is recommended, and the 
Committee asks to be discharged. 
It has not been possible to deter 
mine the length of life of ion exchang- 
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ers in plant practice. Certain newly 
developed exchangers may be suscep- 
tible to “poisoning” by free available 
chlorine in the water. It is considered 
likely that even newer and more eff- 
cient exchangers may be developed, 
and an increased use in the municipal 
water treatment field is predicted. 

A report on “SPECIFICATIONS FOR 
FItrtERING MATERIALS,” also a final 


report, was presented by the Chair- 


man of this Committee, Richard 
Hazen, of Malcom Pirnie Engineers, 
New York, N.Y. 

Two years of work is represented 
by the report now submitted, and it is 
offered as a tentative standard for the 
present. Difficulty has been experi- 
enced in reaching a unanimous agree- 
ment on several items—the matter of 
sand sizes is one example of this. The 
Committee considers sand and gravel 
used under these standards will give 
satisfactory results. Specifications 
for anthracite coal, as filtering mate- 
rial, are provided in the appendix of 
the report. 

A progress report on “OpeN AIR 
RESERVOIRS” was presented by the 
Committee Chairman, Norman J. 
Howard, Director of Water Purifica- 
tion, Toronto, Ont. 

Mr. Howard’s committee has sent 
questionnaires to state and provincial 
health authorities to determine prac- 
tice, experience, and opinion concern- 
ing the open air distribution reservoir. 
Mr. Howard read and discussed the 
replies to this questionnaire, as he had 
presented them at the San Francisco 
meeting, and enlarged upon the sub- 
ject. 

The conclusion appears to be that 
all distribution reservoirs should be 
covered; if this cannot be done, the 
water leaving the reservoir should be 
chlorinated. Sufficient comparative 
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lests of water entering and leaving 
reservoirs have not been made. A pre- 
liminary report has been prepared 
and circulated in order to provide an 
Opportunity for review. 

In discussing this subject, W. M. 
Wattacr, Detroit, described how 


even elevated storage tanks have been 
contaminated by swimmers. B. C. 
Nestn, New York City, noted that 
terminal chlorination of all secondary 
reservoirs of the New York supply 
was instituted as a war time measure; 
extensive coliform contamination of 
these reservoirs results from the 
presence of bird life; taste and odor 
conditions, and temperature changes 
complicate the chlorination problem, 
but a program of upstream chlorina- 
tion is now being developed for the 
entire system. C. J. LAuter, Wash- 
ington, D.C., said the covering of res- 
ervoirs does not provide a complete 
answer: circulation or displacement 
of water is very important and, where 
this is not provided, the level of reser- 
voirs which merely float on the system 
must be varied. 

A progress report on “THE JOINT 
EpIToRIAL Board FOR STANDARD 
MeEtuHops,” was presented by Harry 
A. Faber, Research Chemist, The 
Chlorine Institute, Inc., New York. 

The next edition of “Standard 
Methods for the Analysis of Water 
and Sewage” is to be a joint enter- 
prise of the A.P.H.A., the F.S.W.A., 
and the A.W.W.A. Each association 
has appointed one representative to 
serve on a Joint Editorial Board 
which is authorized to prepare the 
10th edition. These representatives 
are McCrady of Montreal (A.P. 
H.A.), Hatfield of Decatur (FS. 
W.A.), and Faber of New York 
(A.W.W.A.) 

A Water Purification Division 
Committee on Standard Methods has 
only recently been established to take 
part in the preparation of the new 
edition. Mr. Faber explained that a 
formal meeting of the Joint Editorial 
Board has not yet been held and that 
plans are still in a preliminary stage. 
In addition to the new Committee, the 
cooperation of all Division members 
will be needed in order to advance the 
work of the Board. More specific aims 
and plans will be announced later this 
vear. 


40 YEARS OF CHLORINATION 

Few may realize that the chlorina- 
tion of public water ,supplies is 40 
years old. 

AWWA gave special recognition to 
the fortieth anniversary of water 
chlorination by arranging a svm- 
posium of four related papers on this 
subject. This session was under the 
chairmanship of L. H. Enslow, the 
new President of the Association, who 
made many contributions to this field, 
particularly through his activities with 
the Maryland and Virginia State 
Health Departments, as Research En- 
gineer of the Chlorine Institute, and 
as editor of Water and Sewage 


Works. The Co-Chairman was H. M. 
Ohland, Hydraulic Engineer of the 
Water Department of Jersey City (the 
first U. S. municipality to have a 
chlorinated water supply). Mr. Ens- 
low called attention to the good for- 
tune of the Association in having, as 
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the first speakers, two of the men who 
were instrumental in the introduction 
and development of this important 
and effective water treatment prac- 
tice. 

“THe First Step — CHICAGO, 
1908,” by C. A. Jennings, Mishawaka, 
Ind. 

Mr. Jennings described develop- 
ments which led to the earliest appli- 
cation of chlorinated lime for the dis- 
infection of a water supply—that at 
the Bubbly Creek filtration plant of 
the Union Stockyards in Chicago. His 
first job, as a young chemist employed 
by the producers of copperas (ferrous 
sulfate), was to develop the use of 
this product, with lime, as a water 
coagulant. He succeeded in producing 
a clear water from the grossly pol- 
luted Bubbly Creek by coagulation 
and filtration. 

As a result of his pilot studies, a 
5 mgd. filtration plant was built to 
supply water for cattle and other live- 
stock, and Mr. Jennings was employed 
to operate it. The plant operated very 
successfully, but the finished water 
had a high bacterial content. On the 
recommendation of George A. John- 
son, Consulting Engineer, the addi- 
tion of chlorinated lime (20 to 35 Ib. 
per m. g.) was investigated. The off- 
cial test of this new method of treat- 
ment, on September 3 to 17, 1908, 
resulted in the acceptance of the plant. 

Mr. Jennings recalled that the City 
of Chicago considered the Bubbly 
Creek filtered and chlorinated water 
a health hazard. The City took the 
view that while this plant was oper- 
ated to provide water of adequate 
volume and pressure for use in the 
stockyard (to water cattle and provide 
a fire supply), the water might be con- 
sumed by men employed there, and 
might also infect the meat from the 
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cattle 
tuted, 


using it. A lawsuit was insti- 
extended hearings were held, 
and over 1,000 pages of testimony 
were taken; but permission was given 
for continued use of the supply. 


This demonstrated success of chlor- 
ination for disinfection led, of course, 
to its application at Jersey City, N.J., 
by Johnson and Leal in treatment of 
the first chlorinated municipal supply 
later in the same year. Early in 1910, 
Mr. Jennings was given leave of ab- 
sence to install a chloride of lime 
treatment plant for the City of Erie, 
Pa., where a typhoid fever epidemic 
had occurred. Similar installations 
were made by him shortly thereafter 
for cities in Washington, Oregon, 
lowa and Indiana. Following the in- 
troduction of equipment to utilize 
chlorine gas, he became a district rep- 
resentative for Wallace and Tiernan 
Co., serving in that capacity for many 
years. 

“CONTROLLING THE GREEN Gop- 
pEss,”’ by M. F. Tiernan, President, 
Wallace and Tiernan Co., Inc., 


Newark, N.J. 


Mr. Tiernan spoke informally, de- 
scribing the early years and the early 
problems in developing chlorine-gas 
feed devices for water treatment. In 
1909, he met Wallace while both were 
emploved in New York City by a firm 
manufacturing ozone equipment. 


When “Fred” Wallace and “Mike” 
Tiernan set up their own organization 
(“to manufacture any equipment for 
which they could find a market’’), 
they learned of the chlorine-gas feed- 
ing device being experimented with by 
Major Darnall of the Army at Fort 
Myer, Va. In the U. S., the produc- 
tion of liquid chlorine had just been 
started by the Electro-Bleaching Gas 
Co. In his original work, Darnall had 
used a cylinder of chlorine imported 
from Germany. Dr. Ornstein of the 
EBG Co. learned of the Darnall ap- 
plication and in June of 1912, pro- 
duced equipment to apply the new 
form of chlorine to water. 


Wallace and Tiernan made the first 
installation of their simple but eff- 
cient chlorinator at Dover, N.J., on 
February 22, 1913. Less than one 
month later they designed, produced, 


and installed (at Torrington, Conn. ) 
what they termed their first ‘“Auto- 
matic Chlorinator’! Shortly there- 


after W & T equipment was installed 
to chlorinate water supplies of Jersey 
City, Newark, and New York City. 
Mr. Tiernan reviewed the many 
improvements which have developed 


over the years in the design and oper- 
ation of chlorinators, up to the present 
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complex equipment which employs 
amperometric control of chlorination. 
He considers a great field of opportu- 
nity still open for future developments 
and for higher standards of efficiency ; 
there are probably twenty-five thou- 
sand to thirty thousand chlorinators 
now in operation. The teamwork and 
pleasant relations which exist among 
those who make and use chlorinators 
to “Control the Green Goddess” are 
regarded by Mr. Tiernan as a happy 
reward for forty years of work. 
“PIONEERS IN THE DEVELOPMENT 
OF CHLORINATION,” by Harry A. 
Faber, Research Chemist, The Chlo- 
rine Institute, Inc., New York, N.Y. 


The history of the development of 
water chlorination is, essentially, the 
story of the pioneers—bacte riologists, 
chemists, engineers, business men, and 
operators—who first took an idea and 
made it work. Mr. Faber described 
briefly what these men did and, by 
means of lantern slides, showed how 
these men looked when they made 
their contributions to this young sci- 
ence. His paper, to be published in the 
AWWA _ Journal, will include the 
photographs of practically all of the 
pioneers. 


He called attention to Chester 
Averill, a young professor of chemis- 
try at Union College who in 1832 was 
perhaps the first American writer to 
mention the disinfecting power of 
chlorine. William M. Jewell used 
chlorine gas ( for a few days in 1896) 
to disinfect water on plant scale at 
Louisville, Ky. The United States was 
not the first country to use chlorine 
for continuous treatment of water 
credit for the first adoption of this 
treatment belongs to M. Duyk (1902) 
of Middle Kirk, Belgium, and, for the 
second, to Sir Alexander Houston, 
who in 1905 chlorinated one of Lon- 
don’s water supplies as an emergency 
measure. 


Mr. Faber dated the inception of 
chlorination in North America from 
Mr. Jennings’ work at Bubbly Creek 
and from the chlorination of the 
Soonton supply of Jersey City (in 
1908). He commented on the first 
chlorinator devised by Darnall (in 
1911) and the commercial equipment 
marketed by Wallace and Tiernan 
(in 1913). Once the equipment had 
been provided, the contributions of 
Phelps, Ellms and Hauser, Wolman 
and Enslow, and others made it pos- 
sible to properly control chlorination 
treatment. 


Among those who began the refine- 
ment of water chlorination, 
of Race, 
was described. 


the work 
McAmis, and Scott 
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after the beginning of this practice, 
chlorination is still in a state of devel. 
opment. Great credit, however, should 
be given to those pioneers who ex. 
plored to the point from which further 
advance is possible. 


“CHLORINE AS A WATER Treat. 
MENT MATERIAL,” by Gordon \. 
Fair, Dean, Graduate School of Ep- 
gineering, Harvard Univ., Cambridge, 
Mass. 


Professor Fair commented on our 
extensive practical experience with 
chlorine for the disinfection of munici- 
pal water supplies, but called attention 
to our lack of fundamental knowledge 
of its chemical and biological action. 
In this paper, he described recent ad- 
vances toward understanding these 
reactions, and he indicated some of the 
unexplored areas of its behavior. 


The hydrolysis of chlorine in water 
( virtually complete in the low concen- 
trations ordinarily employed for dis- 
infection) produces hypochlorous 
acid, and this product exerts the ma- 
jor disinfecting actions. This acid 
ionizes and the ionization constant, K, 
depends only on the temperature of 
the water. The relative amounts of 
hypochlorous acid and its ionization 
products, hydrogen ions and _hypo- 
chlorite ions, in a solution of so-called 
“free chlorine” are a function of the 
pH value of the solution. 


An illustration was employed to 
show that the percentage of “free 
chlorine,” as undissociated hypochlor- 
ous acid (at 20° C.), varies from 
100% at pH 4, to only 0.3% at pH 
10. It illustrated also that to provide 
1 ppm. of hypochlorous acid at pH 4 
required 1 ppm. “free chlorine,” 1.33 
ppm. at pH 7, 4.3 ppm. at pH 8, #4 
ppm. at pH 9, and 331 ppm. at pH 10. 
This data revealed the disinfecting 
action of such solutions to be strik- 
ingly affected by the pH value. Chlor- 
amine formation, of course, further 
modifies the disinfecting power of 
chlorine. The maximum rate of 
“break-point” reactions has _ been 
found, in the Harvard studies, to oc- 
curat about pH 7.5. 


Discussing the biological reactions 
of chlorine, Prof. Fair noted all re- 
search on this subject to be quite 
recent. A satisfactory explanation of 
bactericidal action is provided by as- 
suming hypochlorous acid to react on 
the enzyme necessary for utilizing 
glucose within the bacterial cell. He 
discussed in detail those factors 
known to affect the efficiency of dis- 
infection. There is a real need fof 
further and intensified research into 
the chemistry and biology of water 
chlorination. 
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CLEVELAND'S NEW WATER INTAKE 


3% Mile Section Being Constructed of 10 ft. Concrete Pipe 


by 
FRANK J. SCHWEMLER 


Construction Engineer 


DEPT. OF PUBLIC UTILITIES, CLEVELAND, OHIO 


ITH the whole of Lake Erie at 
Wi: front door, the City of 
Cleveland, Ohio, was _§ still 


faced with the threat of a lack of 
water during the summer of 1947. 
Increased population and industrial 
activity brought about a greater de- 
mand for water. The daily consump- 
tion of water reached 331,000,000 gal. 
per day during the peak summer days. 
Since the maximum pump capacity 
was only 315,000,000 gal. per day, 
the excess demand could fortunately 
be supplied by the use of water stored 
in city reservoirs. Besides the pos- 
sible curtailment of home construc- 
tion and the inconvenience caused by 
the reduced water pressure, there is 
also necessity of maintaining adequate 
water pressure for fire fighting in the 
entire metropolitan area. 

For these reasons the City of Cleve- 
land is taking immediate steps to pro- 
vide an additional supply of water. 
The first portion of this program is 
the Nottingham water project to be 


LY, miles , 


located in the eastern part of the 
Cleveland. When complete, this plant 
will provide an additional 100,000,000 
gal. of water daily, thereby bringing 
the total capacity of the city supply 
to 415,000,000 gal. per day. The Not- 
tingham project consists of a sub- 
merged intake crib, a 5 mile intake, a 
screen well, a filtration and pumping 
plant, and a filtered water reservoir. 


Intake Crib and Intake 

The intake crib and intake are un- 
der construction and should be com- 
plete before the end of 1949. Sepa- 
rate contracts were let for the marine 
and shore sections of the intake. The 
contract for the 3% mile subaqueous 
section was awarded to Merritt-Chap- 
man & Scott Co. for $4,261,842. This 
section will consist of reinforced con- 
crete pipe having an inside diameter of 
10 feet. The pipe will be manufac- 
tured in a temporary plant of the 
Lock Joint Pipe Co. to be located on 
city property at the shore end of the 


24 ft. weighing 50 tons. 


intake. The pipe will be manufactured 
in an upright position using col- 
lapsible steel forms and will be steam 
cured: Each section of the pipe will 
be 24 feet long and will weigh ap- 
proximately 50 tons. In fact, the elbow 
section which is a part of the sub- 
merged intake will weigh approxi- 
mately 150 tons. This unit will re- 
quire special handling both in con- 
struction and placing. The 50-ton 
lengths of pipe will be loaded onto a 
scow, floated into position, and then 
lowered into an open-cut which has 
been excavated in the lake bottom. 
These pipes will have slip joints 
with steel joint rings and rubber gas- 
kets. They are to be held together by 
two 2-in. x 3 ft. - 2% in. bolts with an 
ultimate strength of 115,000 P.S.T. at 
each joint. These bolts are to be sup- 
ported by exterior brackets which will 
be welded to the reinforcing steel and 
cast into the pipe at the time of manu- 
facture. Tightening of the bolts will 
be done by two divers, one working on 


| 
| 
| 
| 





Construction View of 10 Ft. Intake Tunnel 
f tunnel on shore end of intake will connect with 3% mile section of 10 ft .concrete pipe. Each length 
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Construction View of 25 Mg. Filtered Water Reservoir to Cost $1,331,000 


each side of the pipe. The open cut 
will be back filled so that there is at 
least four feet of cover over the in- 
take line. The intake crib itself is of 
the submerged type with a clearance 
of 40 feet. The Kalill Company will 
construct the 1% mile tunnel shore 
section of the intake. The tunnel sec- 
tion will also have an inside diameter 
of 10 feet and will be lined with re- 
inforced concrete. This tunnel will 
terminate at the screen well. The con- 
tract price for this section is $1,844,- 
739. 


Kin Heads Indiana 
Laboratory 


Stephen R. Kin, until recently in 
charge of the industrial waste pro- 
gram of the Bureau of Environmental 
Sanitation, of the Indiana State Board 
of Health under B. A. Poole, has been 
transferred to the division of labora- 
tories of the Department and now 
heads the Laboratory of water and 
sewage analysis. 

Mr. Kin has been with the Indiana 
Dept. of Health for more than two 
years having joined the staff at the 
end of the war during which he was 
engineer in charge of water and sew- 
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The screen well was constructed by 
the WPA in 1941. It is a reinforced 
concrete structure 88 feet deep with 
an inside diameter of 93 feet. This 
structure will house the raw water 
screen and pumps. 


New Filtration Plant and 
25 Mg. Reservoir 

A reinforced concrete filtered water 
reservoir is now under construction 
at the Nottingham site. This covered 
reservoir will be 535 feet by 315 feet 
by 26 feet deep and will have a ca- 


age at Camp Butner, N.C. Prior to 
his work at Camp Butner, Mr. Kin 
was a member of the laboratory staff 
of the Buffalo (N.Y.) Sewer Au- 
thority, where he was co-author of a 
number of papers on sewage chlorina- 
tion. Mr. Kin has also authored a 
paper on activated sludge density cur- 
rents, published in this magazine. 


E. W. Bennison Receives 
Professional Degree 


EK. W. Bennison, Office Engineer 
of Edward E. Johnson, Inc., was 
awarded an advanced professional 
degree by the University of Ne- 
braska. 

The award was made for a thesis 
on the development of ground water. 

Mr. Bennison, who appeared on 
the program of the A.W.W.A. in 
Atlantic City in May, is the author 
of “Ground Water—Its Develop- 
ment, Uses, and Conservation”. He 
has served as Office Engineer for 
Edward E. Johnson, Inc:, a_ well 
drilling company, since 1939. Mr. 
Bennison is a graduate of the Uni- 


pacity of 25 million gallons at a cop. 
tract price of $1,331,000. 

The Nottingham project will pe 
completed by the construction of q 
pumping and filtration plant estimated 
to cost $11,250,000. This plant is jp 
the design stage at present but jg 
scheduled for completion before the 
end of 1949, Ultimately this plant 
may be enlarged to supply 150,000,000 
gal. of water per day. 


Revenue Bond Financing 

A $27,000,000. revenue bond issye 
has been authorized by the Cleveland 
City Council for the financing of this 
project. $8,000,000 in bonds were js. 
sued in 1947, $12,000,000 more are 
contemplated in 1948. The money so 
raised will be used for the construc. 
tion of the intake filtration and pump- 
ing plant, as well as construction of 
new feeder mains and storage reser- 
voirs. 

The Department of Public Utilities, 
through its Division of Water and 
Heat, is responsible for water works 
construction in Cleveland. Emil J, 
Crown is Director of Public Utilities 
and George W. Hamlin is the Com- 
missioner of Water and Heat. The 
screen well was designed under the 
supervision of A. G. Levy, Engineer 
of Construction Surveys. Thomas A. 
3urke is the Mayor of Cleveland. 
The Nottingham intake and filtration 
plant were designed by Havens and 
Emerson, Cleveland, Consulting En- 
gineers. 


N. D. Kenney Joins Andrews 
Associates 











Norman D. Kenney, formerly 
Requardt & Associates, engineers of 
3altimore, Md., has joined the staff 
of G. Douglas Andrews Associates, 

ineering consultants of 212 Wash- 
engineering consultants of 2 as 
ington Ave., Towson, Md. 

Mr. Kenney is a member of the 


A.S.C.E., A.W.W.A., and A.P.W.A 


versity of Nebraska in 1909 and first 
became active in the field of ground 
water in 1924. In 1936 until 19% 
he was district manager of the 
Pomona Pump Co. in Chicago. 
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OXNARD, CALIF, UTILIZES SEWAGE 
TREATMENT BY-PRODUCTS 


XNARD, California, is located 

near the Ventura Oil Fields, 

and extensive sources of nat- 
ural gas in Southern California, but 
utilizes gas from sludge digestion to 
operate its sewage pumps. The sew- 
age system at Oxnard was designed 
for a population load of 30,000. The 
system now serves approximately 
24000 persons, plus industries. In 
one of the industries a daily load of 
chopped bean pods and fruit is dis- 
charged into the sewer, adding an in- 
dustrial load equivalent to a popula- 
tion of 10,000 persons. Thus the 
capacity of the sewage treatment 
works is being taxed at the present 
time. The average flow of the sewage 
treatment plant is 2.6 mgd. with a 
peak rate of 3.8 mgd. reached between 
10 A.M. and 1 P.M. 

The treatment plant consists of cir- 
cular clarifiers and circular trickling 
filters with floating cover sludge di- 
gesters and sludge drying beds. All 
sewage reaching the plant has to be 
pumped and this 3000 gpm. pump is 
powered by a stationary gas engine 
operated on methane gas from the 
sludge digestion tank. The installation 
was set up by A. T. Mead, local repre- 
sentative of the Peerless Pump Di- 
vision of Food Machinery Corp. A 
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Superintendent 
WATER AND SEWAGE TREATMENT 
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3000 gpm. Sewage Pump Powered 
by Engine Operating on Sewage 
Gas 








stock Enterprise gasoline engine was 
installed for which a special carbure- 
tor and manifold were provided for 
operation on sewage gas. 

The high sulphur content of the gas 
threatened a corrosion problem with 
the engine but this problem was solved 
by raising the temperature of the en- 
gine operation to 212 degrees at 
which temperature the corrosive ac- 
tion was eliminated. The higher oper- 
ating temperature for the engine was 
accomplished by insulating the water 
inlet pipes. Hot water from the en- 
gine jacket was carried to the sludge 
digester to heat and maintain it at 
optimum temperature for production 
of gas. 

The gas engine operates 24 hours 
a day continually except for shut 
downs once a month for oil changes. 
As the result of using this unit a sav- 
ings of $100 a month on the fuel bill 
has been accomplished. Not only is 
the sewage sludge gas recovered and 
used, but the effluent from the trick- 
ling filter is used for irrigation pur- 
setween the treatment plant 
and the ocean there lie 200 acres of 
rich lima bean land and the sewage 
plant effluent is used for irrigation of 
this area. Digested sludge is drawn 
to open sludge beds and is sold. 


poses. 








Oxnard, Calif., Sewage Treatment Plant. 
Left, digestion tank with floating cover. Center, circular sedimentation tank. Right rear, rotary distributor on trick- 
ing filter. Left, rear, sludge drying beds. In distance, lima bean fields irrigated by plant effiuent. 
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WILLEM RUDOLFS and EARL J. AXE 


[LTRATION, broadly speaking, 
F. the separation of solids in sus- 

pension in liquids by straining 
through porous media. The character 
and size of the material to be removed 
and the degree of clarification de- 
sired usually determine the degree of 
openness of porosity of the filtering 
media. 

In a survey it was learned that the 
volumes and the characteristics of 
paperboard waste vary widely. The 
concentration of finely divided mate- 
rial generally increases with the 
amount of recirculated water. This 
highly hydrated material averages 80 
per cent organic matter and is partic- 
ularly difficult to remove by ordinary 
settling or filtration. 

extraneous inert materials, particu- 
larly the diatomaceous siliceous earths, 
have been developed for use as filter 
aids in industrial filtrations. For ex- 
perimental filtration of paperboard 
white water wastes, the grades of filter 
aids having higher ratios of larger 
particle sizes were selected to give 
maximum rates of flow. The figures 
in Table I show the approximate par- 
ticle distribution, apparent and 
cake densities, and porosity of the 
Celite filter aids used. 

Several other filter aids—Dicalite 
“Speed Plus,” comparable to ““Hyflo 
Super-Cel,” and Dicalite “4200,” com- 
parable to “545”—were also used for 
comparisons. 


size 


Filter Equipment and Technics 

Vacuum filtrations were performed 
in glass laboratory equipment. Gradu- 
ated cylinders served as receptacles 
for the filtrates, and a glass funnel 
with a sintered glass disc (0.0167 sq. 
ft.) provided a horizontal filter sep- 
tum. 

Pressure filtrations were performed 
in two types of filtering equipment: 


(1) A bomb type filter of 4-liter ca- 
pacity in which a vertical cloth-cov- 
ered filter leaf (.005 sq. ft.) sus- 


pended in the prefilt. Agitation of the 
prefilt was obtained by air. The filtra- 
tion of slurries only was possible in 
this equipment. (2) A pressure filter 
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in which the septum was a spirally 
wound wire candle (0.125 sq. ft.) 
enclosed in a glass cylinder of 3 et 
inside diameter which permitted cake 
space of about one inch about the 
candle, allowing filtrations at pres- 
sures from 3 to 40 psi. The type of 
septum was not adaptable to filtrations 
without precoats. 


Precoat Thickness Effect 
on Flow Rate 

The thickness of precoat varies 
from 0.1 to 4.0 ounces per sq. ft. 1n 
industrial filtrations. 

The resistance to the rate of flow 
offered by various thicknesses of sev- 
eral grades of filter aids was obtained 
with distilled water to determine the 









Effects of Concentrations 

To show the effects of 
suspended solids normally 
wastes from different mills, filtrations 
were made to compare the relative 
volume-time relation when the sys- 
pended materials were in similar con. 
centrations. Also to show the effects 
of dissimilar but of discrete solids, 
such as filter aids, filtrations were 
made with similar and varying con- 
centrations of these solids, because 
they, too, affect differently the density 
and structure of the cake and impact. 

The effects of increasing corcen- 
trations of solids of similar character 
on the volume-time relation for clarif- 
cation by filtration of three wastes on 
the rates and yields are illustrated in 
Fig. 1. The effect of the concentra 
tions of solids is similar for each 
waste, but the effect of similar concen- 
trations in different wastes is dissimi- 
lar. Comparisons of the rates of flow 
and yields show that the volume-time 
relation of filtration is affected more 
by the varying character of the dis- 
similar solids than by the concentra- 
tions of solids normally found in the 
wastes. 

The effects of increasing the cor- 
centration of solids in the wastes by 
the addition of rigid particles (filter 


of Solids 
(lissimilar 
tound in 


Table I 


CHARACTERISTICS OF 


Particle Size 


Distribution 
Microns 
Hyflo Super-Cel 4.20 
Celite 503 5-30 
Celite 545 ..... 12-45 


optimum precoat thickness and _ its 
effect on the rate of flow. 

The rate of filtration of paperboard 
mill white water, without filter aids in 
suspension, is erratic because of the 
effect of the varying concentrations 
and character of the suspended ma- 
terial on the initial rate of flow, and 
the effect of the thickness of the pre- 
coat is generally obscured by these 
factors. 

The average removal of volatile 
suspended material, generally exceed- 
ed 80 per cent when a precoat thick- 
ness of 1.0 ounce per sq. ft. or more 
was used. 


CELITE FILTER Arps 
Density : 
Lb. per cu. ft. Porosity 
Apparent Cake % 
9.7 17-22 85 
10.5 17-22 85 
11.5 17-22 85 


aids) and thereby changing both the 
concentration of suspended solids ant 
the ratio of deformable flocculent sol 
ids in this waste are shown in Fig. 2 
Comparison _ indicates significant 
differences in the nature of the vole 
tile suspended materials which cannot 
be attributed to the concentrations 0! 
these materials or to the concentté 
tions of the total suspended material 
The diminishing differences 


tween the yields with increasing cor 
aids, due to it- 


centrations of filter 
creasing thickness and resistance 0 


the cake, make it impractical to it 
crease the concentrations of filter aid 
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Fig. 1. Comparisons of Rates and Yields of Filtrations of 
Wastes with Similar and Dissimilar Solids Concentrations. 


above the optimum quantity for a 
particular waste. The concentration 
and particularly the nature of the de- 
formable suspended material deter- 
mine the optimum concentration of 
filter aid for the optimum yield and, 
therefore, the filtration capacity re- 
quired. 


Effect of Character of Solids 

Because the variations in the vol- 
ume-time relations in the filtration of 
boardmill wastes cannot be satisfac- 
torily explained by the concentrations 
of solids, a series of filtrations were 
made in which the solids present were 
altered in character by the addition of 
alum in both sub-floc and flocculating 
doses for comparison of the effect of 
increasing amounts of flocculent solids 
on the yields and rates of flow. The 
doses used were: 0.25 (sub-floc), 
0.50, and 0.75 Ib. per 1000 gal. The 
latter dose produced a clarifying floc. 
The same filter aid (Celite 503) in 
0.1 per cent concentrations was added 
to both the untreated and the alum- 
treated portions of the wastes prior to 
filtration. 

The yields and rates of typical fil- 
trations of the wastes so treated and 
the comparisons are shown in Fig. 3. 
A comparison of the yields of the 
alum-treated portions with the un- 
treated portion shows decreases in 
yield amounting to 40 to 60 per cent 
within the same filtration interval. 
The filtration cycles were shortened 
about 65 per cent. 

Because there is no definite rela- 
tion between either the filtering rates 
or the yields with the amounts of alum 
added, it appears that the effect of 
the alum is more closely related to the 
amount of hydrate precipitated than 
to the amount added. The alum used 


in the processing of paperboard in 
the mills would appear to be a factor 
to be taken into account in connec- 
tion with the filtration of white waters. 


Pressure Effects on 
Volume-Time Relation 

In constant pressure filtrations the 
effect of pressure produces the vel- 
ocity of flow of liquid through the 
filter media. The progressive reduc- 
tion of void space produces a pro- 
gressively increasing velocity of flow 
through the remaining void spaces, 
and the suspended material is de- 
posited in the cake with increasing 
force and greater deformation, until 
complete cessation of flow results, al- 
though the pressure remains un- 
changed. 

A series of 


filtrations were per- 
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formed with the same wastes at con- 
stant pressures ranging from 3 to 
14 psi., with and without suspensions 
of filter aids, for succeeding filtration 
cycles. The effect of pressure on the 
yields and rates of filtration varied 
with different samples. The trend of 
the effect of increasing pressure on the 
yield was, in general, a reduction in 
yield and rate, both with lower and 
higher concentration of suspended 
materials and may be advantageous 
to the yield with the lower concentra- 
tion of solids until an optimum is ob- 
tained at between 10 and 14 psi. 


Determination of the optimum ratio 
of filter aids to suspended materials 
appears to be imperative for constant 
pressure filtrations. With variable 
pressure filtrations the optimum pres- 
sure may be found for each ratio of 
filter aid to suspended materials. This 
ratio also varies with the concentra- 
tions of deformable solids. Generally, 
with ratios of 1.5 to 4:1, increasing 
pressures produce increasing yields 
until the adverse effect of cake thick- 
ness is felt in the yield, or available 
cake space is filled. 


Studies on effect of increasing pres- 
sures on filter yields for filtrations, 
with and without precoats, indicate 
that the range of optimum pressures 
increases for similar or varying con- 
centrations of suspended solids when 
filter aids in suspension are used in 
concentrations which upon deposition 
in the cake ameliorate the effect of 
increasing pressures on the deform- 
able solids also deposited. 


Comparison of Removals 
The removal of suspended materials 
by filtration varied with the waste, 
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Fig. 2. Effect of Increasing the Rigid Solids Concentrations 
of the Filtration Rates and Yields. 
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generally with the amount of filter 
aid, and inversely with the rate of 
flow and the particle size of the filter 
aid. 

The use of precoats produced great- 
er initial clarification and reduced the 
amount of filter aid carried through 
the media at the onset of filtration. 
The average removal of suspended 
materials from paperboard white 
water by filtration with filter aids, in 
varying concentrations and grades by 
the various technics, is given in Table 
IT. 

The clarification of boardmill white 
water by filtration with filter aids ef- 
fects a satisfactory degree of removal 
of suspended materials regardless of 
the variations in strength of waste or 
technique. Generally, constant pres- 
sure filtrations of white water resulted 
in short filtration cycles, which in 
practice increases the “out of service” 
time for cleaning of units and neces- 
sitates larger or more filter units for 
filtering a given volume of waste. Pre- 
coating in constant pressure filtrations 
increased the cycle somewhat but did 
not increase the yield, and required 
from 10 to 50 per cent additional 
filter aid material. In constant-flow 
filtrations in which the pressure was 
steadily increased to compensate for 
increasing cake resistance and then 
maintain a constant rate of discharge, 
the yields were higher and the cycle 
longer than for constant-pressure 
filtrations. Constant-flow filtrations 
with precoats resulted in higher rates 
and yields and longer filtration cycles 
with smaller quantities of filter aid 
in the prefilt, than were obtained with 
this technic without precoating. 

For the consideration of the eco- 
nomic feasibility of increasing pres- 
sure filtrations of white water some 
assumptions must be made. Assume 
that a satisfactorily clarified filtrate is 
passed at an average rate of 3 gal. per 
sq. ft. per min. for a 35 min. period ; 
then a 4-ounce precoat is used and a 
0.1 per cent concentration of filter aid 
is in a 3 to 1 ratio to the suspended 
material in an average waste, and that 
by allowance for cake dumping by 
backwashing and for re-laying the 
succeeding precoat, a filtration cycle 
is completed in 41 minutes. At this 
rate 35 completed cycles are available 
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Fig. 3—Effect of Flocculant Alum 
on Filtration Rates and Yields. 


(A = No Alum, B 0.25 Ib., 
C = 0.50 lb.. D = 0.75 ib., 
per 1000 gal.) 


each 24 hr. per mg. The area required 
to discharge 700 gal. per min. at a uni- 
form rate of flow with a filter unit out 
of service 15 per cent of the time will 
be about 270 sq. ft. per min. per day. 
The required filter aid for precoating 
this area with 4 ounces per sq. ft. 
amounts to about 2400 Ib. per mil. per 
gal. per day. The additional filter aid 
for the 0.10 per cent suspension re- 
quires 8,340 Ib., or a total of about 
10,750 lb. per mil. per gal. per day. 
If the suitable grade of filter aid is as- 
sumed to cost $65.00 per ton, the 
material cost approximates $350.00 
per mil. gal. per day. 

The acceptance of diatomaceous 
sarths of filter aid grades by increas- 
ing numbers of paper producers for 
incorporation into quality products, in 
ratios of 5 to 15 per cent, to improve 
brightness, printing quality, and dry- 
ing, suggests the possibility of in- 
corporation of the cake containing the 
reclaimed fiber into the boardmill 


product. A survey disclosed that the 
average loss of fiber in paperboard 
mills amounted to about 1.5 tons per 
mil. gal. The recovery of this fiber 
and of the filter aid by their incorpora- 
tion in the average daily production of 


Table IT 







100 tons of board per mil. gal. pro- 
duces a product containing about ¢ 
per cent of the diatomaceous earth and 
is valued conservatively at $125.0 
per ton. The 1.5 tons of recovered 
fiber and 5.25 tons of diatomaceoys 
earth representing an outlay of aboy 
$400.00, now have increased in valye 
about 100 per cent. This estimated 
return indicates the possible economic 
feasibility of filtration for the remoyal 
of suspended material in the mill effly. 
ent and the recovery of fiber and filter 
aid. Use of filter aid for clarification 
of effluents alone without reuse of 
cake appears to be too costly for the 
amount of work done and economical. 
ly unsound if compared with results 
obtained by chemical treatment and 
settling or vacuum filtration. 


Summary 


Studies were made on the clarifica- 
tion of boardmill waste using various 
types of filter aids and three different 
methods of vacuum or pressure filtra- 
tion. The removal of suspended mate. 
rial varied with the waste, generally 
with the amount of filter aid, and in- 
versely with the rate of flow and the 
particle size of the filter aid. Removal 
of about 95 per cent suspended mate- 
rial was obtained by filtration with 
filter aids in suspension. The rates 
of flow depend primarily upon the re- 
sistance of the material deposited in 
the cake. The concentrations of filter 
aids required to maintain cake porosity 
depended upon the concentration, but 
particularly upon the nature of the 
solids in the wastes. Optimum pres- 
sures for maximum yields varied with 
the nature rather than with the con- 
centration of solids in the wastes ; con- 
sequently increasing concentrations of 
rigid solids (filter aids) allowed high- 
er optimum pressures and _ increased 
rates of flow, with the limits of dimin- 
ishing returns produced by resistance 
due to cake thickness. It appears that 
use of filter aids for clarification of 
boardmill is not commensurate with 
the cost, or in comparison with chem- 
ical treatment, but the possible eco- 
nomic feasibility of filtration for the 
removal of suspended solids from the 
mill effluent and recovery of fiber and 
filter aid by incorporation into the 
product is indicated. 





AVERAGE FILTRATION YIELDS, RATES AND CLARIFICATION OF 


30ARDMILL WASTES BY FILTRATION AND FILTER AIDS 


Filter Aids 

No. Filtration Ratio to Per 

of Type of Cycle Susp Total 1,000 
Tests Filtration min. % Susp. Sol. Gal., 
10 Constant Pressure Without Precoating 8.5 0.28 7.8:1 23.6 

12 Constant Pressure, Precoat 4 ounce/sq. ft. 12.0 0.16 2.731 39.5 

15 Increasing Pressure Without Precoat 18.5 0.19 3.8:1 15.8 

15 Increasing Pressure, Precoat 4 ounce/sq. ft. 36.0 0.11 3.2:1 12. 
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Rate Suspended Solids 
Yield gal./ = ae 
gal./ sq. ft./ Initial Remaining Rem. 
b sq. ft min. ppm. ppm. a 
16.7 1.9 367 45 88 
13 1.1 372 22 95 
27 1.45 499 26 93 
112 3.1 385 7 99 
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TRICKLING FILTERS FOR TREATING 
PULP AND PAPER MILL WASTES 


Part I—Alkaline Wastes—(Concluded) 


By HARRY W. GEHM 


Technical Advisor 


NATIONAL COUNCIL FOR STREAM IMPROVEMENT 


OF THE PULP, PAPER AND PAPER BOARD INDUSTRIES, INC. 
NEW YORK CITY 





——— 


Because of the length of Part I, it 
was necessary to divide it between 
two issues. The first section appeared 
in the June issue; the second section 
appears herewith and contains the 
summary and references. Part IT will 
follow in a later issue.—The Fditors. 











RAG MILL WASTE 

XPERIMENTS conducted at a 
K mill pulping rags alone and pro- 

ducing water leaf paper from 
this pulp were described by Sheen 
6 A two stage filter employing two 
units, of one cubic yard volume, three 
feet in depth, was employed. The 
strength of the waste was varied pur- 
posely by including with the pulp wash 
water different quantities of boiler 
blow down liquor. 

Throughout these tests the raw 
waste was adjusted with sulfuric acid 
toa pH of between seven and eight. 
The filters were seeded by operating 
them on polluted water until a satis- 
factory slime formed. Unfortunately 
temperature data were not collected. 
Throughout the test period the tem- 
perature was probably sufficiently con- 
stant so as to not affect results since 
tests were conducted over a_ short 
period of time and mill effluent tem- 
peratures are relatively constant over 
such a period. 

A summary of the information ob- 
tained from the runs in which most 
satisfactory operation was obtained 
is shown in Table VII. 

Filter efficiency reaches a maximum 
at a loading of about two pounds per 
cubic yard per day under which condi- 
tions overall reduction is approxi- 
mately 60 per cent. That this reduction 
is effected irrespective of waste 
strength is probably due to the high 
recirculation ratios employed during 
all runs. An overall reduction of about 
30 per cent in total solids accompanied 
B.O.D. reductions of 60 per cent. 

Because of the limited time and 
number of the runs made and the vari- 
ation in waste strength an evaluation 
of primary and secondary filter per- 
lormance separately is difficult. How- 
‘ver, on calculating overall B.O.D. re- 


duction and loading of both filters a 
fairly good picture of the efficiencies 
was obtained. These are shown in Fig. 
6 in which reduction is plotted against 
loading in terms of pounds per cubic 
yards per day. It is evident from ex- 
amination of this curve that reduc- 
tions increased with the loading until 
the loading reached two pounds. Re- 
ductions leveled off and appear to de- 
crease at loading exceeding this value. 
Operating at peak efficiency a sixty- 
The Author five per cent B.O.D. reduction is ob- 
tainable. 
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Trickling Filter Operating on Sulfite Waste at Appleton, Wisc. 
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MIXED PAPER WASTES 

Southgate '!, ?* summarized trick- 
ling filter studies on various pulp 
and papermill wastes in England, 
where several small mills producing 
paper from mixtures of esparto straw, 
rag, and wood pulp have operated lab- 
oratory and pilot scale units. These in- 
stallations are for the most part six or 
more feet in depth and are operated at 
relatively low loadings without recir- 
culation. From most of the effluents 
treated the bulk of the alkaline pulping 
liquor was segregated, since it was 
found that the alkalinities present on 
their inclusion prevented development 
of a satisfactory flora. In all cases pre- 
settling and equalization in lagoons 
was practiced. 

The most detailed information 
available is from laboratory and large 
scale two stage alternating filter opera- 
tions conducted in recent years at one 
mill. The laboratory units were six 
feet in depth, nine inches in diameter 
and were filled with 34 inch stone. 
After maturing on a diet of sanitary 
sewage alone, the waste admixed with 
various proportions of sewage and tap 
water was treated, the dosing order 
being reversed weekly. Table VIII be- 
low summarizes results obtained. 

Despite the low loadings obtained, 
the company operating the mill be- 
lieved the process had sufficient prom- 
ise because of the degree of purifica- 
tion obtained and they proceeded with 
the installation of a pilot plant consist- 
ing of two filters 20 feet in diameter 
and 6 feet deep, containing two inch 
clinker media. Two runs of 66 and 108 
days respectively were made. Before 
each, the filters were operated on san- 
itary sewage to insure a good slime 
growth on the stones. The maximum 
allowable proportion of spent pulping 
liquor was included in the waste fed 
to the filters (considerably higher 
loadings were employed than those 
tried in the laboratory ) and no sewage 
or dilution water was added. Repre- 
sentative data obtained throughout 
these runs is presented in Table IX, 
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for by the lack of recirculation as it 
was quite evident from the Work jn 
this country that this is an important 
item if maximum loading and reduc- 

















tions are to be obtained with Wastes of 
this strength. The rather erratic na- 
ture of some of the figures also jndj- 
cate that possibly occasional slugs of 
highly alkaline waste reached the fil. 
ters, causing a temporary diminution 
of their effectiveness. The most inter. 
esting period of test was the eighth 
where at a loading of 1.12 pounds per 
cu. yd. daily a reduction of 48.9 per 




















20 
+ | 
2.5 , a: 
: | 
é 
: | 
; 1.0 = 
B 
g 
F . 
: o3 4 . 
4 4 
4 
P| 
0.3 1.0 1.3 2.0 x) ry 
' 


B.0.D, LOADING Im POUNRE 
PED CU. TD. PER Dar 


Fig. 6 Rag Mill Waste—Pounds 
B.O.D. Removed Plotted Against 
B.O.D. Loading 


« cent in the B.O.D. was recorded for g 
feed of 900 ppm. In this case the first 
filter removed 28.9 per cent and the 
second an additional 20 per cent of the 
b.O.D. These degrees of efficiency are 
comparable with those obtained on the 











Table VIII 
LABORATORY FILTER DATA 
, Total 
Ratio Eff. Eff Percent Loading 
Run Waste: | Inf = a Overall #* Cu. Ya. 
in Sewage B.O.D B.O.D B.O.D B.O.D. Per Day 
Days Water ppm ppm ppm Reduction Both Units 
8 19:1:0 72 339 145 69 — 0.07 
7 19:1:10 70 209 12 54 0.03 
140 19:1:10 263 115 35 87 0.02 
27 19:1:10 318 170 5 8 0.04 
Table IX 
Data ON Pitot PLANT ON MIxep PAPER WASTE 
B. O. D. Overall 
Days Flow aa — Loading 
of Gal. per Day Effluent Effluent Percent # Cu. Yd. 
Test per Cu. Yd. Feed Ist Filter 2nd_ Filter Removal per Day 
12 50 1410 1100 760 46.1 o_ 0.59 
6 75 810 760 630 22.2 0.49 
4 80 690 480 350 49.3 0.46 
9 85 350 240 160 54.3 0.25 
35 115 700 490 350 50.0 0.67 
21 120 630 500 290 54.0 0.63 
3 27 520 500 440 15.4 0.55 
36 150 900 640 460 48.9 1.12 
48 154 7 600 = _ 490 = = 386 _ —_ 36.6 0.77 
It is unfortunate that no tempera- single unit strawboard filter operating 


ture data were included, since the lack 
of it prevents direct comparison with 
that obtained in this country on straw- 
board waste which these mixed wastes 
approximate in character and strength. 
It appears from inspection of the 
above data, however, that B.O.D. re- 
ductions were lower than those ob- 
tained by Bloodgood, et al, employing 





with a minimum of recirculation. 

It may be safely concluded by com- 
paring these studies with recent work 
in this country, that the latter have 
progressed further toward obtaining 
maximum efficiencies by virtue of 
modern innovations in the process, al- 
though the mixed waste may contain 
some substances more resistant to de- 


























together with computed loadings. a single unit. This may be accounted composition than the — strawboard 
Table VII 
Two StTaGE TRICKLING FILTER TREATMENT OF RaG Pup MILL Waste 
PRIMARY UNIT SECONDARY UNIT 
B. O. D ; B. O. D 
Loading —_—_— —_—— — Loading P iamaced 
# Cu Yd Recirc. MGAD % # Rem. per # Cu Yd Recirc. MGAD % # Rem. per 
per day Ratio App. Inf. Eff. Rem Cu Yd per day ratio App. Inf. Eff. Rem. Cu Yd 
0.64 102i 232 186 19.8 0.114 0.51 4.0 36 186 110 40.8 0.208 
0.98 8.0 65 23 159 28.6 0.280 0.67 8.0 65 159 115 27.7 0.186 
1.01 12.0 91 159 70 55.8 0.563 0.21 12.0 91 70 33 53.3 0.112 
1.12 12.0 91 235 145 38.2 0.428 0.40 12.0 91 145 80 44.8 0.179 
1.21 8.0 64 269 176 34.6 0.419 0.68 8.0 64 176 125 29.0 0.197 
1.22 8.0 63 281 183 34.8 0.424 0.44 8.0 63 183 112 38.8 0.170 
0 11.5 88 552 26 22.8 65 0.84 9.4 75 426 294 31.0 0.260 
12.0 91 383 209 55.4 1.200 0 12.0 91 209 92 56.0 0.409 
2.60 12.0 90 552 366 33.5 0.871 1.10 12.0 90 366 194 47.0 0.517 
2.90 7 85 850 616 27.5 0.798 1.70 5.0 61 616 345 44.0 0.748 
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waste, particularly those derived from 
rag cooking. 


In connection with a development 
yoject of the National Council for 


| y 
Stream Improvement at Kalamazoo, 
Mich. Morgan ** made some ex- 


plorator) experiments on the treat- 
ment of de-inking waste on a trickling 
filter. This work was not extended 
since a process of greater promise was 
fnally selected for extensive develop- 
ment. Results of this research, how- 
ever, are included here since they are 
helieved to be indicative of what eff- 
ciencies can be obtained by this type 
of treatment. 

Table X shows a summary of the 


data obtained and the pertinent oper- 
ating factors. It will be noted on ex- 


Table X 
PRICKLING FILTER TREATMENT OF 


DrE-INKING WASTE 
«BO. DL (5 day) 


Days of Filt. Final 
Test Inf. Eff. 

4 444 299 32.8 

4 531 335 36.8 

6 471 289 38.5 

5 407 284 27.8 

4 505 411 18.6 

4 466 418 10.3 

3 420 206 56.9 

4 549 428 22.1 

Average 482 334 30.7 

Sodium Nitrate Added 

5 375 282 24.8 

5 422 321 23.9 

5 364 239 34.4 

8 402 336 16.4 

1 370 300 17.8 

Average 387 296 23.5 


Temperature of Waste—Influent—31°C 
Effluent—27°C 


Recirculation—None 
Application Rate 


300,000 gal./acre/day 


0. 


 * 


0. 
0. 
0. 


0.8 


1. 
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Loading 
Per cent* Cu. Yd. 
Red. per Day 


&4 
00 
89 
77 


95 


273 


amination of this table that despite op- 
timum temperature conditions and 
nominal loadings, an average of but 
30.7 per cent B.O.D. reduction was 
obtained. The addition of sodium ni- 
trate to the filter influent failed to 
effect filter efficiency favorably. Re- 
circulation was not practiced since it 
was felt that the initial B.O.D. was 
not sufficiently high to make this a 
particularly critical factor. 

The reason for the low efficiencies 
obtained as compared to some other 
wastes is believed to be due to the rel- 
atively higher pH of this waste which 
generally exceeded 9.0 and the accom- 
panying high alkalinities. This effect 
of high alkalinities was made very evi- 
dent by some of the British research 
reported by Southgate !. 




















Treatment of De-inking Waste by Aeration Process 
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TRICKLING 


Summary and Conclusions 

The extensive experimental work 
brought together in the body of this 
paper indicate that the wastes pro- 
duced by the alkaline pulp and paper 
making processes can be oxidized by 
the trickling filter. With the exception 
of kraft and de-inking mill waste the 
oxidation can be made to proceed to a 
high degree if sufficiently low loadings 
are applied or if two stages of filtration 
are employed, the first at high and the 
second at a low loading level. As far 
as operating procedure is concerned 
it appears that this must be adjusted 
to the particular waste handled if max- 
imum efficiencies are to be obtained. 


\ttempts to step up efficiency to a 
point where filter installations could be 
reduced to practicable size by employ- 
ing high degrees of recirculation and 
the addition of nitrogen salts did not 
vield promising results. In no instance 
were there the barest indication that 
efficiencies higher than those presently 
obtained for other wastes might be 
achieved. In fact in most instances the 
best results rec rded indicated a lesser 
effectiveness of this device for these 
than for other wastes. 


It seems apparent therefore, that. 
until some entirely novel means of 
stimulating filter activity is found, this 
form of treatment is not applicable to 
the bulk of the waters dis- 
charged by alkaline process pulp and 
paper mills with the possible exception 
6f very small manufacturing units. 
his does not mean that in the future 
no use of trickling filters will be made 
by some units of the pulp and paper in- 
dustry. They may be employed in some 
instances for handling certain portions 
of the waste or for effecting a polish- 
ing treatment following another proc 
with the bulk of the 
waste more efficiently. 
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De-inking Waste Trickling Filter— 
Kalamazoo, Mich. 





The developments of the controlled 
oxidation method for kraft 
wastes '', an aeration process for 
de-inking waste '°® and high rate 
anaerobic digestion for strawboard 
waste ° are examples of methods 
under development which are unques- 
tionably more practical means of treat- 
ing these wastes than the best trickling 
filter techniques in existence today, 
since this form of treatment would re- 
quire expenditures for treatment 
works of the same order as the invest- 
ment in the mill itself. 

* The actual magnitude of a filter in- 
stallation is apparent when for exam- 
ple, the requirements of a one hundred 


storage 


AND PAPER MILL WASTES 


ton strawboard mill is calculated from 
the existing development data. In op. 
der to obtain an effluent below 1 
ppm. B.O.D. during the warme, 
months more than three acres of filte, 
having a depth of six feet would be re. 
quired to say nothing of accessor, 
equipment which would have to jp. 
clude clarifiers, sludge disposal and 
15 mgd. pumping station to provide 
the required recirculation. In compari- 
son the mill itself would be dwarfed by 
such a colossal appendage. This dem. 
onstrates clearly the necessity for find. 
ing improved methods of treatment 
for these waste waters through further 
research and development. 
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FIRST INTER-AMERICAN SANITARY ENGINEERING CONGRESS 


lhe Inter-American Association 
of Sanitary Engineering (AIDIS) 
held its First Congress in Santiago, 
Chile, April 8-15. 
Clarence I. Sterling, 
United States and Mr. 
Mexico were unani- 
mously elected first President and 
Vice-President, respectively, of 
\IDIS. Mr. Sterling is Director of 
the Health and Sanitation Division 
of the Institute of Inter-American 
\ffairs, and Mr. Ortiz Irigoyen, who 
also holds the position of President 
of the Association’s Mexican Sec 
tion, is the Chief, in Charge of Con 


struction \lexico’s Secretaria de 


Jr., of the 
\lberto Ortiz 
[rigoyen of 


lao 


Recursos Hidraulicos. This agency 
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is directly responsible for sanitary 
works planning and construction in 
that country. The Congress also 
elected Donald L. Snow, Sanitary 
engineer with the U. S. Public 
Health Service assigned to the Pan 
American Sanitary Bureau’s Lima, 
Peru, and Washington, D. C., offices, 
to serve as General Secretary of 


AIDIS. 


Mexico City has been selected as 
the site of the Second Inter-Ameri- 
can Sanitary Engineering Congress 
scheduled for 1949. 

By tar the most successful of the 
three meetings which have been held, 
the Congress drew more than 250 


members of AIDIS from 19 of the 
American Republics. Particularly 
large delegations attended from Ar- 
gentina, Brazil, Peru, and Venezuela. 
The President of Chile, Mr. Gabriel 
Gonzalez Videla, officially opened 
the sessions. The Association now 
has over 1300 active members from 
the 21 Republics and national sec- 
tions have been formed in the ma- 
jority of the countries. 

Papers on present and future pro- 
grams of the national sanitary ét 
gineering departments in the various 
republics occupied the spotlight a 
the meetings as did a number of con- 
tributions the development 0! 
water supplies. 
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’ GOOD REASONS ! 


Why Builders Type M Meter Instrument is 
THE BEST BUY 


for Water and Sewage Works 











1. HEAVY-DUTY “POWER PLANT”: 
Large wells containing 35 Ibs. of mercury (A) and a solid float 
of 10% sq. in. area having a vertical travel of 4%” (B) provide 
the reserve power necessary for years of super-sensitive, accu- 
rate, and trouble-free operation. 


2. EASY-TO-READ DIALS: 

Separate Indicator 10” long, uniformly-spaced, direct-reading 

graduations (C); direct-reading Totalizer: 6 dials, largest dial 

3%” dia. with fast-moving hand for precision reading (D); 

uniformly-spaced, direct-reading Blueline Charts 12” nominal 

dia. for correct perspective and equal ease and accuracy of 
readings at low and high rates of flow (E). 


3. BUILT-IN CALIBRATING DEVICE: 
Accuracy of registration easily and quickly checked in the 
field by means of built-in water head test pipe (F). 


4. UNAFFECTED BY TRAPPED AIR: 
Trapped air has no effect on accuracy; air easily removed 
through a valve at the top of each well (G and H). 


5. MEEHANITE IRON: 
Mercury wells (1), main bracket on which mechanism and wells 
are mounted (J), and float (B) are high-tensile MEEHANITE iron. 


6. HIGH ACCURACY — WIDE RANGE: 
Registration with plus or minus 1% (response to differential 
induced by actual flow rate) over range of 100% to 64% 
capacity for Model MDUA; within plus or minus 42% from 
100% to 50% and within plus or minus 1% from 50% to 5% 
of capacity for Model MDUAX. 
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BUILDERS PRODUCTS 7. POSITIVE OVERLOAD CHECK: 
VENTURI, PROPELOFLO AND ORIFICE METERS Check valve (K) prevents loss of mercury even at extreme over- 
KENNISON NOZZLES * VENTURI FILTER CON- load differentials. 
TROLLERS AND GAUGES * CONVEYOFLO 8.LONG LIFE: 
METERS * TYPE M AND FLO-WATCH INSTRU- Type M Instruments installed over thirty-five years ago are still 
MENTS * WHEELER FILTER BOTTOMS * MASTER “going strong”! 
CONTROLLERS * FILTER OPERATING TABLES 
MANOMETERS © CHRONOFLO TELEMETERS For Bulletin D7-200, address Builders-Providence, Inc. (Division of 
Builders Iron Foundry), 10 Codding Street, Providence 1, R. I. 





BUILDERS*@PROVIDENCE 
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Pittsburgh Pipe 
Reconditioning... 


Results of water main cleaning 
for the Department of Public 
Utilities, City of Cleveland, Ohio, 
show these remarkable produc- 
tion increases... 





Length | Size “C” Value 
of | of Before _ After 
Main | i Cleaning Cleaning 


25,000 #t. 
10,000 ft. 


35,000 ft. 











MAXIMUM LENGTH OF SINGLE RUN 
28,000 FT. OF 30 IN. PIPE, PASSING 
THROUGH FIVE 24 IN. VALVES WITHOUT 
CUTTING PIPE. 


They Said lt Couldn't Be Done 
WE DID IT! 


And now... A complete survey of 


your water supply and disposal problems. 


PITTSBURGH PIPE CLEANER CO. 
133 DAHLEM ST. PITTSBURGH 6, PA. 


PHILADELPHIA BALTIMORE WASHINGTON 
NEW YORK BUFFALO CHICAGO 
CINCINNATI ST. LOUIS DETROIT BOSTON 
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MEETINGS SCHEDULED 


AuG. 11—SKOWHEGAN, ME. 
Maine Water Utilities Association. Sec’y, Earle A. Tarr 
Water District, Winthrop, Me. : 


AUG. 23-25—CHATTANOOGA, TENN. (Hotel Patton) 
a Section A.W.W.A. 
an 
Kentucky-Tennessee Industrial Wastes & Sewage Works 
Assn. Sec’y, R. P. Farrell, 420 6th Ave., N., Nashville 
Tenn. , 


AUG. 23-25—STATE COLLEGE, PA. (Nittany Lion Inn) 
Pennsylvania Water Works Operators’ Association, Sec’y. 
Treas., I. M. Glace, 1001 Front St., Harrisburg, Pa. 


AvuG,. 25-27—STATE COLLEGE, PA. (Nittany Lion Inn) 
Pennsylvania Sewage & Industrial Wastes Association, 
Sec’y-Treas., Bernard S. Bush, Kirby Health Center 
Wilkes-Barre, Pa. ; 


SEPT. 1-2—WINNIPEG, CAN. (Royal Alexandria Hotel) 
Minnesota Section, A.W.W.A. Sec’y, R. M. Finch, 416 
Flour Exchange, Minneapolis, Minn. 


Sept. Date not set—MINoT, No. DAK. 
North Dakota Water & Sewage Works Conference. (20t) 
Annual Convention.) Sec’y-Treas., Jerome H. Svore, State 
Health Dept., Bismarck, N. Dak. 


Sept. 14-15—DeEs MoINES, Iowa (Hotel Kirkwood) 
Iowa Sewage Works Association. Sec’y-Treas., Leo Holt- 
kamp, P. O. Box 310, Webster City, Iowa. 





SEPT. 14-17—NeEw York, N. Y. (Hotel Pennsylvania) 
New England Water Works Association. Sec’y, Jo- 
seph C. Knox, 609 Statler Bldg., Boston, Mass. 








SepT. 14-17—NEw York, N. Y. (Hotel Pennsylvania) 
New York Section A.W.W.A. Sec’y, R. W. Blanchard, 50 
West 50th St., New York, N. Y. 


SeprT. 16-17—CHEYENNE, Wyo. (Hotel Plains) 
Rocky Mountain Section A.W.W.A. Sec’y, O. J. Ripple, 
710 Colorado Bldg., Denver 2, Colo. 


Sept. 21-22—LAFAYETTE, IND. (Memorial Union Bldg. Pur 
due Univ.) 
Fourth Industrial Waste Utilization Conference. Chair- 
man, Prof. Don E. Bloodgood, School of C. E., Purdue 
Univ., Lafayette, Ind. 


SEPT. 22-24—FLINT, Micu. (Hotel Durant) 
Michigan Section A.W.W.A. Sec’y, Raymond J. Faust, 
State Dept. of Health, Lansing, Mich. 


Sept. 22-24—ATLANTA, GA. (Ga., Institute of Technology) 
Georgia Water & Sewage Association and Georgia Water 
& Sewage Works School (17th Annual Meeting). Sec’y, 
Van P. Enloe, R. F. D. 7, Box 372, Atlanta, Ga. 


Sept. 29-30—CLARKSBURG, W.VA. (Stonewall Jackson Hotel) 
West Virginia Section A.W.W.A. Sec’y, John B. Harring- 
ton, State Dept. of Health, Charleston, W. Va. 


Sepr. 30-Oct. 2—CLARKSBURG, W.VA. (Stonewall Jackson 
Hotel) 
West Virginia Sewage & Industrial Wastes Association. 
(Annual Meeting) Sec’y, R. G. McCall, Room 643, Capitol 
Bldg., Charleston, W. Va. 


Sept. 30-Oct. 1—S1oux FA.LLs, So. DAK. (Carpenter Hotel) 
South Dakota Water & Sewage Works Conference. Sec, 
W. W. Towne, State Board of Health, Pierre, So. Dakota. 


| Oct. 5-6—Fort Dopce, Iowa (Hotel Wahkonsa) 


lowa Section A.W.W.A. Sec’y, H. V. Pedersen, Municipal 
Bldg., Marshalltown, Iowa. 


Oct. 7-8—MANSFIELD, OHIO (Mansfield-Leland Hotel) 
Ohio Section A.W.W.A. Sec’y, F. P. Fischer, 812 Perry 
Payne Bldg., Cleveland 3, Ohio. 


Oct. 10-13—-GALVESTON, TEXAS (Buccaneer Hotel) 
Southwest Section A.W.WA. Sec’y-Treas., L. A. Jackson, 
Robinson Memorial Auditorium, Little Rock, Ark. 

Oct. 13—FRYEBURG, ME. 


Maine Water Utilities Association. Sec’y, Earle A. Tat’, 
Supt., Water District, Winthrop, Me. 
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MEETINGS SCHEDULED 


Oct 13-15—ATLANTIC City, N.J. (Haddon Hall) 
Pennsylvania Water Works Association (52nd Annual 
Meeting). Sec’y, E. R. Hannum, P. O. Box 315, Windber, 


Pa. 

OCT. 13-15—BosTton, MAss. (Statler Hotel) 
American Society of Civil Engineers. (Fall Meeting.) 
Asst. Sec’y, Allen Wagner, 33 West 39th Street, New 
York 18, .N. Y. 


Qct..4855—MONTGOMERY, ALA. (Whitley Hotel) 
Alabania-Mississippi Section, A.W.W.A. Sec’y, John L. 
Snow, First National Bank Bldg., Montgomery, Ala. 


Oct. 15-17—PHOENIX, ARIZ. (Hotel Westward Ho) 
Arizona Water & Sewage Works Association and Arizona 
Section A.W.WA.. Sec’y, Helen Rotthaus, Sanitary Engi- 
neering Div., State Capitol, Phoenix, Ariz. 





——- 


Oct. 17-20—BostTon, MAss. (Copley Plaza Hotel) 
Public Works Congress. Executive Director, Donald 
F. Herrick, American Public Works Association, 

1313 East 60th St., Chicago 37, Il. 








Oct. 18-21—DeETROIT, MIcH. (Hotel Statler) 
Federation of Sewage Works Associations. Sec’y, 
W. H. Wisely, 325 Illinois Bldg., Champaign, IIl. 
Michigan Sewage Works Association. Sec’y-Treas., 
R. J. Smith, 545 Elizabeth St., E. Lansing, Mich. 











Oct. 20-22—-PHILADELPHIA, PA. (Penn Sheraton Hotel) 
4-States Section A.W.W.A. Sec’y, W. A. Welch, 748 Pub- 
lic Ledger Bldg., Philadelphia 6, Pa. 

(Joint Meeting) 
Western Penna. Section A.W.W.A. Sec’y, L. S. Morgan, 
State Department of Health, Greensburg, Pa. ae 


Oct. 24-26—JEFFERSON CITy, Mo. (Hotel Governor) 
Missouri Section A.W.W.A. Sec’y, W. A. Kramer, State 
Office Bldg., Jefferson City, Mo. 


Oct. 25-26—RICHMOND, VA. (Hotel John Marshall) 
Virginia Section A.W.W.A. Sec’y, W. H. Shewbridge, 708 
State Office Bldg., Richmond 19, Va. 


Oct. 26-27—SPRINGFIELD, ILL. (Leland Hotel) 
Illinois Water Works Operators’ Association. Sec’y, C. E. 
Corrington, Clinton, Il. 


Oct. 27-29—RIVERSIDE, CALIF. (Mission Inn) 
- California Section A.W.W.A. Sec’y, H. C. Medbery, Water 
Department, 425 Mason St., San Francisco, Calif. 


Oct. 28-29—La Crosse, Wis. (Hotel Stoddard) 
Wisconsin Section, A.W.W.A. Sec’y, L. A. Smith, City 
Hall, Madison, Wis. 


Nov. 4-6—ATLANTIC City, N.J. (Madison Hotel) 
New Jersey Section, A.W.W.A. Sec’y, C. B. Tygert, Box 
178, Newark 1, N. J. 


Nov. 8-10—-ASHEVILLE, N.C. (Hotel George Vanderbilt) 
North Carolina Section A.W.W.A. Sec’y, G. S. Moore, 
Supt. Water & Light, Albemarle, N. C. 


and 


North Carolina Sewage Works Association. Sec’y-Treas., 
G. S. Moore, P. O. Box 125, Albemarle, N. C 


Nov. 8-12—Boston, Mass. (Sessions-Mechanic Bldg.) 
American Public Health Association. Sec’y, Dr. Reginald 
M. Atwater, 1790 Broadway, New York 9, N. Y. 


Nov. 18-20—PANAMA City, FLA. (Hotel Dixie Sherman) 
Florida Section A.W.W.A. Sec’y, S. K. Keller, Box 151, 
Clearwater, Fla. 


Dec. 8—WATERVILLE, ME. 
Maine Water Utilities Association. Sec’y, Earle A. Tarr, 
Supt., Water District, Winthrop, Me. 






















lerigation 


It is in the field of Irrigation that Layne Well Water Systems and 
Layne Vertical Turbine Pumps are most appreciated for their out- 
standing superiority of design, construction and quality. Of all places, 
the Irrigation field must have the utmost in dependability for long 
periods of continuous pumping. It is in this field that Layne water 
producing equipment is easily a 10 to | favorite in every case where 
ground water is used. Such leadership is highly complimentary to ex- 
cellence of performance. 


Basically, Layne Well Water Systems are extremely practical in de- 
sign, and this design is noted for high efficiency. And supporting prac- 
tical design and high efficiency, there is that well known Layne quality 
that assures longer life and practically no upkeep expense. 


Layne Well Water Systems are designed for use in all situations 
where huge quantities of water must be produced at the lowest possible. 
cost; packing houses, municipalities, factories, chemical processing 
plants, milk plants, petroleum refineries, railroads, etc. 

For further interesting facts, literature, bulletins, etc., address 


 . 









LAYNE & BOWLER, INC, 


General Offices 
MEMPHIS 8, TENNESSEE 





AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. * Layne-Atlantic Co., 
Norfolk, Va. * Layne-Central Co., Memphis, Tenn. * Layne-Northern Co., Mishawaka, 
Ind. * Layne-Louisiana Co., Lake Charles, La. * Louisiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest Co., Milwaukee, Wis. * Layne- 
Ohio Co., Columbus, Ohio * Layne-Pacific, Inc., Seattle, Washington * Layne--Texas 
Co., Houston, Texas * Layne-Western Co., Kansas City, Mo. Layne-Western 
Co. of Minnesota, Minneapolis, Minnesota * International | nage, Supply iad. 

° ° 


London, Ontario, Canada * Layne-Hispano Americana, 5S. » Mexico, 
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NO “HEDGING” on 
BLOWER QUESTIONS FROM 


Oil was first produced by 
drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, but old 
because we're good. 








Three R-C Rotary Positive Blowers, 
with capacities of 300, 500 and 
700 CFM respectively, at Mans- 
field, Ohio, sewage plant. 


R-C 2-stage Centrifugal Blower, 
capacity 13,500 CFM, in sewage 


treatment plant at Houston, Texas. «» 


When you ask Roots-Connersville engineers about blowers or gas pumps for 
sewage plant or waterworks applications, you'll get unbiased answers, 
without “hedging” between Centrifugal or Rotary Positive equipment. 

That’s because of our dual-ability to design and build both types. We 
recommend whichever is best suited to the specific application. We are the 
only blower builders offering you this important dual choice . . . an advantage 
which usually saves time, money and trouble. 

Our long experience in supplying sewage plant and waterworks equip- 
ment, including meters and vacuum pumps as well as blowers and gas 
pumps, results in reliable and economical performance of R-C units. 

For straight answers that mean long-time satisfaction, consult R-C 
dual-ability. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


807 Mount Avenue, Connersville, Indiana 


ROOTS-(ONNERSVILLE 


OTARY ENTRIFUGAL 


ONE OF THE DRESSER INDUSTRIES 
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H.T.M.A.—But not for long — 
You will remember, (1 hope) that in 
my May column I said that in June | 
would take a vacation and the July 
column would be prepared by men- 
bers of the Ancient and Honorable 


| Order of Sewer Rats of Ontario— 


and their wives.—Well, I haven't had 
the vacation but Bert Berry's Ontario 
gang took me up—so, with your per- 
mission, I'll delay the completion of 
the story of the Atlantic City A.W. 


| W.A. Convention until the August 
| column.—Without further ado, then, 


here’s the column prepared by my 
Canadian friends of the A.H.OS. 
R.O. 

x * * 


Here’s That Man Again 
Hello To My Admirers— 
Especially to YOU, 

I wish I could remember 
If your eyes are brown or blue. 


Your hair is blonde and gorgeous 
Or is it dark ?—or red? 

I wish I’d made a memo 

Of the things you wore and said. 


You're tall—or are you shortish 
You're slender—no, you're fat. 
Say Darling, which convention 
Did I chance to meet you at? 
x * * 
“Oh, wad some power 
The giftie gie us 
To see oursels 
As ithers see us.” 
x * * 


How are we doing, Doc? 
* * * 


Just like Doc, we’re modest too and 
don’t like to talk about ourselves, but 
we cannot overlook this opportunity 
(we'll probably not have another) to 
let our friends across the border know 
that the A.H.O.S.R.O. is an organ- 
ization with the highest ideal—to s0 
work and strive that all people may 
eat, sleep, ablute and live freer by rea- 
son of their works of art. It was con- 
ceived in the bowels of the “Home 
Sewer” at the Experimental Station 


| of The Ontario Department of Health 


some twenty-five years ago. The 





Featuring a new and more efficient priming principle, 
CARTER pumps have again taken the lead in giving 
more service per dollar than any other competitive 
model. 


It’s experience that makes this difference—and it’s 
experience coupled with dependability and engineering 
skill in developing the best possible product that you, 
the prospective buyer, must consider in choosing the 
pump to do your job. 


Next time select the pump which for fifty-one years 
has maintained its leadership in the contracting field.— 
Next time say CARTER, the “Humdinger” pump. 


@ Write for Bulletin 4503. 


* OTHER EQUIPMENT- 
MIXING + FLOCCULATION + DIGESTERS 


PES OSGI BE coray vistesurons - siuoce runrs 
HACKENSACK, NEW JERSEY PGE -PRIMINS CUBTRIPOOSS PUREE 


DIAPHRAGM PUMPS ° 


5 GOOD REASONS 


for buying Blaw-Knox Grating 
~«- COUNT ’EM! 


1. STRONG electroforged construction for easy erection. 
Seat 2. MAXIMUM OPEN AREA for light and air. 

3. EASY TO MAINTAIN ... paint reaches entire surface. 

4. SELF-CLEANING, no sharp corners to clog. 


Wa te r C r+] rt d i ft i rs] n t n g : a n g 5. SAFE footing at all times with twisted cross bar. 
Sewage Treatment = . | pen oe 
E Q u I PM £ & T | : : . te 4 | > A “ . 2051 “coi Bank sede: 
= s 8 i | = f “= ~ Pittsburgh 22, Pa. 
ACCELATOR* 
red! 
SOFTENING and el ERA : 


CLARIFICATION oa 


Cleaner effluent, longer filter runs, more 
complete chemical utilization. 





@tSkA RCn, 


WRITE FOR BULLETIN 1824 
*Trade-Mark Reg. U. S. Pat. Off. 


Write or Call Nearest Field Engineer © 
or Chicago Headquarters Singer’ 
Philadelphia 
Atlanta Detroit Minneapolis St. Louis - 
Baton Rouge El Paso New York City San Diego fi 
Boston Houston Omoaha San Francisco ¢ 
Cleveland Indianapolis Orlando, Fila. Seattle ‘ 


Denver Los Angeles Pittsburgh Tulsa BLAW 4 Cop 4 ELECTROFORGED GRATING 
INFILCO INC. @ 325 WEST 25TH PLACE e@ CHICAGO 16, ILLINOIS a STEEL 
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membership, of necessity, is carefully 
selected for only those who are con- 
stitutionally strong can pass the trying 
ordeals necessary to qualify. 


"aati Ww 


5, Wie 
cali 


aul, 
, 


Crest of the A.H.O.S.R.O. 


METER 


Over the years, we have had the 
honor of placing the brand of the 
order on a few of our American 
friends. Among those currently 
prominent in water and sewage works 
fields, are Linn Enslow, Abel Wol- 
man, and Jerry McCarthy. 

* * * 

During these trying times of soar- 
ing food prices, any information 
which will help the struggling house- 
wife to live within her budget would 
be welcome. We think that Doc 
should print in his column his recipe 
for “dry” tea. How many conventions 
do you get on one tea-bag, Doc? 

: © ¢€ 





INSTALLATIONS WITH 


FORD YOKES 





Rigid, constant spacing of the Ford Yoke makes meter 


setting and changing surprisingly easy. 


Inlet and 


outlet pipes are permanently connected and aligned 
even when meter has been removed. No danger- 
ous yanking or twisting of pipes is ever necessary. 


Many of you must have heard that 
story of Doc’s about the peanut. Take 
a tip from us, Doc, if you ever tel 
that one at a Federation meeting, be 
sure you masticate well, or some wide. 
awake sewage plant operator will cal] 
your bluff. 

x * x 

Things we would like to know :— 

If Harry Jordan still requires aj 
that “Java” in the morning to quench 
his thirst and why? 

If Jerry (Monsanto) McCarthy 
remembers the night he gave the rebel 
yell and what prompted him to so ex. 
press himself ? 

Why Earl Devendorf ran for a 
taxi when he left Hogate’s in Wash- 
ington recently ? 

Doc Symons’ recipe for removing 
lipstick from shirts and collars. 

Junior wants to know why “Sig” 
Sigworth doesn’t give “daddy” some 
“bubble” gum to take home with him 
from the convention. 

If “Bert” (A.E.) Berry and “Cap” 
(A.V.) Delaporte still go out for mid- 
night milk shake cocktails when they 
go to Detroit? 

When is Virginia (Doc's girl) com- 
ing up to see us? 

x * * 


Doc’s reference in his May Column 
to the excellent dancing teachers 
among the wives of Bert (A.E.) 
Berry’s, Ontario Department of 
Health staff has caused some remorse 
on the part of one of that fair group. 
She offers this, Doc—just for you. 


H. T. M. A. 


Now, How To Make Amend? 
My heart is sore, distraught 
To think you'd miss the trend 
Of my most secret thought. 
You. whom I so admire— 
Why did you hesitate 

When my supreme desire 
Was just to demonstrate 

The pleasure of a dance 

In your embracing arms 
And so I missed the chance 
To estimate your charms. 


* * * 
Speaking of Public Relations, our 





hats are off to John ( Michigan State) 
Hepler for his courtesy in granting in- 


The simple expansion connection needs no 
wrenches yet makes a tight, trouble-free meter 
installation. When meter is removed, the ex- terviews to local papers and even 
pansion fitting stays with it, making water posing to have his photograph taken. 
stealing quite impractical. x * * 

7 Sonet ane eee te Tees types, A salute to Paul Weir of Atlanta, 
Riser Yokes, Angle Yokes and Straight — his C F Friends, on 

Mes Velne. Mh arn anibtaediieumnes Ga., from his Canac ian Friends, 
fittings and gaskets. In ordinary usage his election to the I residency of me 
ets ate Bibione Fuller Award Society. His selection 
. ; at the breakfast meeting at Atlantic 
City started the Society off on a bright 
year with hopes high for a solution 
of some of the knotty problems con- 
fronting this group. In_ fact, the 
South is doing pretty well for itself, 
and for the A.W.W.A—A_ Vice 
President for Dr. A. P. Black, and the 
head of the Fuller Award Society for 


plete Ford Catalog 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 
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LUMETRON 


Photoelectric 
Colorimeter 
Model 450 

for 
Nessler Tubes 


A new photoelectric instrument of high accuracy for 
the measurement of color and turbidity, as well as for 
all analytical colorimetric tests in the examination of 
water and sewage. 

@ Turbidity tests in terms of APHA (ppm) scale. 

® Color tests in terms of APHA (mg Pt) scale. 

@ Suited for determination of ammonia nitrogen, 
nitrate, nitrite, and for all other colorimetric tests 
according to APHA “Standard Methods.” 

® Operates with all “low form" Nessler tubes 32 
mm O.D., 200 mm high. Requires no matched 
sets ot tubes. 


LUMETRON Mod. 450 eliminates the uncertainties of visual matching 
methods. It requires no permanent color standards and furnishes repro- 
ducible results independent of individual judgment and of light 
conditions. 

Write for literature to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Write also for literature on 


PHOTOVOLT Line-Operated pH METER 











'S EXCHANGE PLACE 


THERE 1S NO EXCUSE FOR 


HALITOSIS 


Stop Odor Complaints 


Prevent H.S Corrosion 
Cut Maintenance Costs 
Control Sewer Insects 
Reduce E. Coli Counts 


and receive a Non-Septic Sewage, 
easy to handle, at your plant 


TREATMENT 


THE CLOROBEN CORPORATION 


JERSEY CITY 2. WN 


The Pioneers of Up- Sewer Treatment 


J 











THE PIPE VISE 


that’s your 


On-the fol 


WORKBENCH 











Fel esl D big-tray Tristand 


is a cinch to carry and set up anywhere needed 


@ Much more than just a vise, the popular Rimarp 
Tristand is really a portable workbench. Hinged 
legs fold in and chain for carrying; easily set up, tip 
proof. Roomy stand for dope pot, oil can; special 
slotted rim for hanging tools; pipe rest and 3 
benders that won’t dent pipe. Vise has tool-steel 
LonGrip jaws that provide firm hold, won’t mar 
polished pipe. Chain vise, 4” 

capacity; yoke vise, 2/2." It’s a 

great work-saver en route... 

and on the job. Order from your 

Supply House. 


Tristand Vise — ready 
to load on your truck. 


* 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ELYRIA, OHIO 
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Paul. (And don’t forget, kids, L.H.E. the order served personally through 
is from the state of Virginia, suh!) Jim Kinney. 


+ 4 + 






k * * 

Now that Atlantic City 1s history, 
what about the Federation meeting in 
Detroit? What has Pete Wisely and 
the local committee in store for us? 

A wonderful gathering, and a great 
success, no doubt. 

* * x 





The genius of “Bill” Orchard in 
producing a fine evening of entertain- 
ment has not been dimmed over the 
years. Once again at Atlantic City he 
proved he can pick the talent and en- 
tertainment to suit the occasion. Some 
of these times we are going to issue 
a “mandamus” to you “Bill” to see This is the vacation season and we 
what you can do with the wealth of cannot refrain from writing a few 
amateur talent that has been demon- words to extoll the many tourist at- 
strated in the “Club Room” at Canad-_ tractions of this fair Province of ours. 
ian Section meetings. To ensure Stretching half way across the con- 
there will be no — we shall have tinent, as it does, and with an area of 




















ett LIFT 


REG. U.S. PAT. OFF 





‘ute 


Vie INDUSTRIAL 
FOR DOMESTIC 


















MUNICIPAL 

































AGRICULTURAL SERVICE 
CAPACITIES: 600 to 
3300 Gallons per 


Hour from well 
depths to 600 feet. 


The low cost pump for 








developing a maximum water supply 
” . Hi-Lift’s pumping 
element is water 
lubricated, operates 
at half the usual 
pump speed; resists 
sand cutting abra- 
sion and corrosion. 
When used with 
pressure tank, ex- 
tremely high pres- 
sure may be de- 
veloped without 
change or adjust- 
ment. These and 
many other Hi-Lift 
features are sure 
to make big 
savings in your 
water supply costs. 







from small diameter wells 








Here is one of the most simple and most positive 
of all deep well water pumping systems. The 
HiLlift pump has almost universal application 
because it’s easy to understand, install and 
operate. In the Hi-Lift, Peerless utilizes an 
ingenious pumping element to literally squeeze 
water upward. Its pumping element consists 
simply of a hard chrome helically contoured 
rotor revolving in a similarly contoured rubber 
stator. That's all there is to this positive Peerless 
method of water lifting. It’s the most forward 
step in pumping developed in the last 10 years, 
proved by thousands of successful installations 
in all kinds of service. 























Peerless Bulletin B-142 fully describes and 
illustrates the many advantages of the Hi-Lift 
Pump. Write for your copy today! 






FULLY PATENTED 
BY R. MOINEAU & 
PEERLESS PATS. 







PEERLESS PUMP DIVISION, Food Machinery Corp. 


LOS ANGELES 31, CALIF.; INDIANAPOLIS, IND. 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 No. Broadway; Atlanta Office: Rutland Building, Decatur, 
Georgia; Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Calif. 
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more than 412,000 square miles, the 
Province of Ontario offers a diversity 
of year-round activities Which have 
won for it the title—“Canada’s Vaca. 
tion Province”. Within its boundaries 
are to be found so many features of 
entertainment, sport and pure relaxa- 
tion that it is difficult to enumerate 
them without the details being lost in 
the tremendous over-all picture. So, 
come up and see us some time. We're 
sure you will find the trip worth while. 





* * * 


Memo to the Pee Bees—Rumor, 
from an unreliable sre ag has it that 
Ross L. (Peterborough, Can.) Dob- 
bin, after a recent success in the - 
lishing field, is now proposing to 
double” our friend Marsden C. Smith 
and make a bid with his own version 
of “How I Play At Bridge’. Ross 
likes “conventions” because they en- 
able him to play his favorite game bet- 
ter. He thinks that with his unexcelled 
finesse, he can make this contract 
easily. 

x * x 

Greetings to Mary Elva and our 
congratulations to Linn Enslow on his 
recent elevation to the presidency of 
the A.W.W.A. Linn is the second 
member of our order who has been so 
highly honored—the first being Abel 
Wolman. Nice going, Linn. We're 


| proud of you! 


* * * 





Not only is Ontario a tourist’s para- 
dise, but we also make some swell 
cheese up here. Ask Jerry (Buffalo 
W.W.) Kreinheder how he liked that 
supply of “Black Diamond” he took 
home from the Canadian Section, 
A.W.W.A. meeting and Dick (Gen. 
Chem.) Ockerhausen might put ina 
plug or two for the Oka and limburger 
brands. Is it true, Doc, that when the 
airport officials at Buffalo learned the 
cargo Dick was bringing aboard, they 
cancelled all flights? 

* * * 


Wefl, Doc, you called our bluff. 
Pied Piper and his men 

Have writ this awful stuff. 

Their wives helped now and then. 


We've scraped the sewers clean. 
Here are the choicest bits 

To print where they'll be seen 
We hope we’ve made some hits. 


sut we fear for your Relations 
As the storm of protest swells 
For despite great expectations 
This month, your column smells. 


We love you, Doc, and so 
We've tried so hard to please, 
Just this before we go— 
Thanks for the memories. 
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WEEDS are OUT 
at water works 
installations 


DOLGE SS WEED KILLER 


can be used to advantage in all 
areas containing water works 
installations, where no vegeta- 
fon whatever is desired. 
Sprinkled on, in economical di- 
lution, this formula works down 
to the roots, so that it destroys 
not only surface growth but the 
entire vegetable structure ... 
particularly important where 
stand pipe locations must be 
considered. Keeps the growth 
down around high reservoirs; 
with proper application there is 
no danger that the solution will 
work into storage facilities. 


E.W.T. Selective 
iti esttittg 


(24-D) maintains your landscaping but 
eliminates noxious weeds. Non-injurious 
to most grasses, E.W.T. aids in keeping 
a “well-groomed” appearance:-to the 
grounds around your pumping plant, 
purification plant, storage facilities and 
administration building. 


Both DOLGE WEED KILLER and E. W. 
T, SELECTIVE WEED KILLER have their 
place in your ground maintenance pro- 
gram, They forestall hours of expensive 
labor devoted to weeding by “going to 
the root” of the weed problem. 





GET ALL THE FACTS! 


Write for DOLGE’S brand- 
new booklet 


“CHEMICAL WEED CONTROL” 


—Contains complete, up-to-the-min- 
ute information on how to deal with 
your weed problems swiftly, eco- 
nomically and /astingly. 











The C. B. DOLGE CO. 


WESTPORT, CONNECTICUT 





MAY WE SUGGEST :— 
New memo sheets for Symons (Doc) 
Much bigger than his present stock 
With (just to jog him as he jots) 
A border of forget-me-nots 
* * * 


H.T.M.A.—And this time it really 
is I, with my thanks to the boys and 
girls from Ontario. Of course I know 
that the material was edited by Ye 
Royal Scribe, one G. A. H. Burn, 
whose nickname “Weary” has been 
added to my collection. I suspect that 
the Pied Piper is A. V. (Cap) Dela- 
porte whose wife Sally probably had 
a heavy hand in the writing. No doubt 
the introductory verse was whipped 
up by Helen (Mrs. O. V.) Ball, she 
of the really wonderful poetical abil- 
ity when she turns a hand to it. And I 
presume that [ must thank Fran 
(Mrs. Geo. M.) Galimbert, she of the 
ready wit, for the item about the 
dancing teacher. 

Sorry kids, space limitation this 
month makes it necessary to delete a 
portion of the material on the A.W. 
W.A. Convention, which I suspect 
‘Bert” Berry had a hand in writing 
and which | shall run with my Au- 
gust Column. That will complete 
“my” story of the Atlantic City Meet- 
ing. See you all next month—after a 
vacation—I hope. V.T.Y.—Doc. 


os WRITE FOR THIS 


OK BY DR. HALE 
po How To 


CONTROL 
ALGAE 


eee AN AUTHORITATIVE WORK CON- 

CERNING THE CONTROL OF MICRO- 

ORGANISMS AND ELIMINATION OF 

TASTES AND ODORS. This enlarged 

edition, by Dr. Frank E. 

Hale,* describes in detail 

methods of controlling vari- 

ous forms of microscopic 

life commonly dealt with in 

water supply systems. De- 

scriptive material includes 48 clear 
photo-micrograph studies of organisms discussed. 
..- Many of the most important water works specify 
Nichols Triangle Brand Copper Sulphate. Triangle 
Brand is available in several convenient sizes for 
water treatment. Write today for details and book. 


*(Director of Laboratories, Dept. of Water Supply, City of New York) 
THE STANDARD FOR OVER 50 YEARS 


NICHOLS 


TRIANGLE BRAND 
COPPER SULPHATE 


MADE BY 

PHELPS DODGE REFINING CORPORATION 
Electrolytic Refiners of Copper 

40 Wall Street 230 North Michigan Avenue 





New York 5, N.Y. Chicago 1, Ill. 





\'UTOMATIC 
VALVES 


Altitude Valves for tank and res-* 
ervoir, with two sets of controls— 
Automatic Hydraulic and Electric 
Remote Control. Hydraulic pilot 
normally operates the valve, while 
— pilot is used for emergency 
only. 





Model 40-DAWR Double Acting 
may be operated by electric pilot 
regardless of elevation of water in 
tank or reservoir, for a break in 
supply or distribution and when fire 
pressures require direct pumpage. 


Model 30-AWR Single’ acting 
valve may be controlled in same 
manner as the Model 40-DAWR. 


Model 40-AWR Single Acting 
semi-throttling valve will close on 
reversal of flow and the electric pilot 
would serve only a single purpose— 
either to open wide or close as emer- 

gency may require. 


WwW 
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of this country, died recently at the 
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age of 78. Dr. Soper was probably best 
known for his work in tracing the 
1904 typhoid outbreaks to “Typhoid 
Mary” Mallon, and his work in re- 
habilitation of Galveston, Tex., after 
the storm of 1900, and for his work 
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[Overflow from the main section] 


Dr. George A. Soper Dies 
Noted Engineer Traced Typhoid 


Dr. 


George 


Mary 


A. Soper, one of the 
early and leading sanitary engineers 


on cancer, 

3eginning his work at the Boston 
Water Works after receiving a B.S. 
from Rensselaer Polytechnic, and an 
A.M. and Ph.D. from Columbia, Dr. 
Soper was later made sanitary engi- 
neer of the New York City Health 
Dept. As Commissioner of the Metro- 
politan Sewerage Commission, Dr. 





America’s Safest Cities” 
The Mathews Firemen say 


In Portland, Maine they protect life and property with 
Mathews Hydrants—and wherever there’s a Mathews there’s 
safety plus. 

In more than 75 years’ record-making, Mathews Hydrants 
have proved as infallible as human ingenuity could make 
them. No water can reach the operating thread to rust it or 
deposit sand. The operating nut is securely shielded against 
rain, dust and dirt. No ice can form—even in coldest 
weather. The drain valve is positive and automatic, the main 
valve true compression-type. All the working parts are 
housed in a removable barrel, which can be replaced in a 
few minutes—minutes that could count. 

There are over 400,000 of these great hydrants in the 
world today. Send for our illustrated booklet giving the 
facts in detail. Give your community the extra safeguard of 
Mathews Hydrants. 


OTHER MATHEWS FEATURES: Head can be rotated 360° - 
Replaceable head—nozzle outlets easily changed « Nozzle levels 
raised or lowered—no excavating « Stuffing-box plate integral 
with nozzle section—strong, safe, leakproof « Bronze stop nut 
to halt downward travel of stem « Only one part to oil—the 
operating thread 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 


Public Ledger Bldg., Independence Square, Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) and R. D. Wood Gate Valves 


Water & SEWAGE WorkKS, July, 1948 





Soper drew the early plans for a com. 
prehensive plan of sewage disposal for 
New York, and later did the same fog 
the City of Chicago. Other outstang. 
ing jobs included the study of the 
ventilating system of the New York 
City subways, and a study of ice flow 
in the Atlantic Ocean (after the 19]2 
Titanic disaster). From 1923 to 
1928, Dr. Soper was managing diree. 
tor of the American Society for the 
Control of Cancer. 


Wm. Denise Enters 
Contracting 
Business 
Wm. D. Denise, Supt. of Sewage 


Treatment of the Town of Greece 
(outside Rochester, N.Y.) for eleven 





years, and Supt. of Water for the past 
five years, has resigned these positions 
to enter the field of general contract- 
ing. In Mr. Denise’s new association 
he will maintain contact with the fields 
of water and sewage works, doing 
plumbing, heating, and piping, includ- 
ing water main installation, services 
and repairs. 


News Item 


Milwaukee, Wisc.—Residents of a 
suburb of this city found an effective 






































VAR 
means of protesting delays in extent 


ing sewer services to their area. 
irate citizens moved outhouses frail 


their usual inconspicuous _locatil 
in the back lots to their front lawit 
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Equipment — Products 


information — Literature 


155 East 44th Street 
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READER SERVICE CARDS HOW TO USE Trew 


Please fili out a separate coupon for each 
item on which you desire information. 
This will greatly facilitate handling. 


Key number is 
at head of 
each new 
product, item 
of equipment, 
catalog or 
bulletin, 
described in 


this issue. 


Enter key 


number in box. 


Please PRINT your 
name and title, 
company or 
department name, 
and your 


address 


NOTE— 


These cards 
are to be 
used only 
for items 
described in 
THIS ISSUE 


WATER & SEWAGE 
WORKS 


Will see that you 
receive information 


desired. 
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A search of the local ordinances by 
the police could find no councilmanic 
act which prescribed that the “Chic 
Sale” must be located on the rear of 
a lot. 2 : 

Usually when a citizen is ap- 
proached by the police, he is apt to 
say “no offense intended, officer”, but 
in this case, offense to both the eye 
and the nose was calculated to call 
attention of the city fathers to the 
crying need for sewer service. 





MANUFACTURERS 


and 


EQUIPMENT 
NEWS 





700 


Portable Flow 
Recorder 


R. W. Sparling Co., 945 North 
Main St., Los Angeles, Calif., has de- 
veloped a unique instrument called 
the Portable Metrograph to record 
actual water usage on any service. 

Where meter operation is in doubt, 
or where customers complain that 
their meter reading can not be right, 








| 








; 


a 





or in any situation where it is desired 
to have an actual record of the water 
used and the times at which it was 
used, this instrument is ideal. 

Shown in the accompanying photo- | 
graph, this device is attached by | 
means of the downward cable to the 
meterhead of any volumetric meter. 
The totalizer on the meterhead is 
removed temporarily and a register 
behind the chart on the Metrograph 


EMENT GUN COMPAN 


"GUNITE* CONTRACTORS 


GENERAL OFFICES ~ALLENTOWN, PENNA..U.S.A. 
PR. i 


DAM REBUILT 
WITH “GUNITE” 


This is Lower Doughty Pond Dam 
belonging to the Atlantic City, New 
Jersey, Water Department, a poured 
concrete structure with fresh water 
upstream and tide water at the down- 
stream toe. This structure became 
seriously disintegrated and eroded as 
shown in the upper photo, and was 
completely restored with “GUNITE” 
a minimum of six inches in thickness 
with double mesh reinforcement. 

The lower view shows the finished 
job completed by us in 1941. Both 
the upstream and downstream faces 
were restored with “GUNITE”, as 
well as the wing walls. 

Our 72-page general bulletin C2300 
describes this and scores of other 
uses of “GUNITE”. We shall be glad 
to send it to you upon request. 








FLANGED PIPE 
FLEXIBLE JOINT PIPE 
BELL & SPIGOT PIPE 
SPECIAL CASTINGS 


SHORT BODY BELL & 
SPIGOT SPECIALS 





Large stock enables 
us to make prompt 
shipments. 


84” pipe—Spring Lake, N. J. 








— CAST IRON PIPE — 








does its work. 





SIZES 2 TO 84 


Warren Foundry & Pipe Corp. 


11 Broadway. New York 
Warren Pipe Company of Mass., Inc. 
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The pen arm is guided by a con- 
tinuous groove in the back of the 
chart plate so that the continuous 
line on the chart, roughly seven cir- 
cles, gives a picture of the flow dur- 
ing seven days. Circular sweeps are 
made when there is no flow; each up 
and down marking on the chart re- 
cords a definite quantity of water 
passing through the meter. No elec- 
tric connection is needed. Light in 
weight, completely portable, and ac- 
curate, this Portable Metrograph 
gives a complete record of water 
usage for a week. 


















For further information, fill in a 
Reader Service Card with the above 
key number and mail to this maga- 
zine. 
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Resin Ion Exchange 


The Resinous Products & Chem- 
ical Co., Philadelphia 5, Pa., has in- 
troduced a new high capacity bead- 
type resin for ion exchange processes. 
The new resin is named Amberlite 
IR-105 and has an exchange capacity 








































Brass ground key work. 
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CONNECTIONS 


“They stand the 


When Glauber water line connections 
are put into the ground, they are there 
to stay. Eliminate costly ‘‘opening up” 
for replacements by always specifying 
Glauber. For a lifetime of trouble-free 


operation you can't beat Glauber Red 





tests of time” 





K-1038 — Inverted Key Curb Stop 
with loose tee handle. Round way, 
inside iron pipe threads with top 
threaded for service box 


rae Glauber srass mFG. CO., KINSMAN, O. 
Division of HM. 8. SALTER MFG. CO., Marysville, Ohio 








in the sodium cycle of 14,000 grains 
per cu. ft. 

Among the advantages claimed for 
this new material are (1) smooth 
spherical shape; (2) freedom from 
odor, taste, and color-throw ; (3) uni. 
form particle size ; (4) higher density; 
(5) rugged physical properties, and 
(6) high exchange capacity at eff. 
cient regeneration levels. 

For further information on_ this 
new resin for ion exchange, enter the 
above key number on a Reader Sery. 
ice Card, and mail. 


Joe Wafer Vice Pres. 
W. Va. Pulp & Paper 


Joe Wafer, general manager of the 
Industrial Chemical Sales Div., has 
been elected a vice president and dj- 
rector of the West Virginia Pulp & 
Paper Co. 

















Mr. Water has been active in the 
chemical field since 1917 and first be- 
came associated with the company in 
1924. He has been general manager 
of the company’s Chemical Sales Di- 
vision since December 1943. 
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Valve and Curb Box 


Verako Products Co., Grand Ave. 
& Skokie Road, Waukegan, III., has 
announced that it is now marketing 
G-H shock-proof valve and curb box- 
es made of asbestos cement pipe with 
cast iron tops and covers. 

These G-H shock-proof valve and 
curb boxes were first described in this 
magazine in December, 1946. The box 
was developed by Clarence Greutz- 
macher, engineer of distribution, and 
Otto Halvorsen, assistant mechanical 
engineer, of the Milwaukee Water 
Department. 

This novel shock-proof box has rub- 
ber rings and gaskets on a telescopic 
cylinder. The upper cylinder slides 
inside of the lower cylinder, with the 
rubber rings between. 


For further information on this” 


product, enter the above key number 
on a Reader Service Card, and mail. 
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and 
VALVES 


Expert work- 
manship and 
highest quality 
materials make 
M & H products 
a good invest- 
ment always. 
Many years 
of use in all 
sections of 
the country 
has proved 
their rugged- 
ness and de- 
pendability. 





Le 
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HYDRANTS 



















M & H furnishes 
both regular 
type A.W.W.A. 
fire hydrants 
and special 
Traffic Model 
designed to 
yield at the 
ground line un- 
der impact. 


Write 
for 
Catalog 
No. 34 


MG&GH 
PRODUCTS 
Fire Hydrants 
Gate Valves 
Tapping Valves 
Special Castings 
Tapping Sleeves 
Check Valves 
Floor Stands 
Extension Stems 
Mud Valves 
Flap Valves 
Sludge Shoes 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 








Pitometer Chicago 
Office Moves 
Cyrus R. Bird, Vice Pres. and 
Western Manager of The Pitometer 
Co., Chicago, IIl., has announced the 


removal of the Chicago office to new | § 


and larger quarters. The new address 
is Room 1336, 122 S. Michigan Ave., 
Chicago 3, Ill. 
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Corrosion - Resisting 
Axial Flow Pump 

Economy Pumps, Inc., Hamilton, 
Ohio, has introduced a large capacity 
axial flow pump designed to resist 
contaminated sea water and other 
corrosive liquids. The new pumps are 
especially suited to condenser circula- 
tion and other services requiring low 
cost high speed pumping of large 
volumes of liquids. 

These pumps should find applica- 
tion in the industries where large vol- 
umes of cooling water are used and 
where it is desirable that such cooling 
water be separated from industrial 
wastes. 


For further information, enter the 


above key number on a Reader Serv- 
ice Card and mail. 





The Pioneer Self-Caulking Material for C.1. Pipe 





Eliminates ....... 
Superfluous Operations 
in jointing cast iron 
water mains. ..... 


—thus permitting the work to be 
completed with less effort, and in 
less time. Leadite saves on the 
items of: Material costs; caulking 
charges; digging large bell holes 
and consequent reduction in cost of 
trench pumping; handling on the 
job (it's lighter); melting time and 
heat required (it melts at low tem- 
perature) — 

and Leadite 
improves with 
age. 


THE LEADITE COMPANY 
Girard Trust Co. Bidg., Philadelphia 2, Pa. 
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ATHIEF PROOF 
WEATHERPROOF 
FIREPROOF 












Littleford ‘‘Handeebox’’ All Steel 
Tool Box is constructed to trail at high 
speed—in addition, it is light weight, 
neat in appearance, sturdily built, has 
patented all around locking arrange- 
ment, wide working shelves on both 
sides, partitions and shelves for tools, 
ete. Gas, Waterworks, and Sewage De- 
partments and contractors will find this 
‘‘Handeebox’’ the low cost method of 
transporting valuable tools to the job 
—and too, the ‘‘Handeebox’’ can stay 
on the job overnight without fear of 
losing valuable tools. Ask for Bulletin 
V-6. 



















Littleford Bros., Inc. 
420 E. Peari Street, Cincinnati 2, Ohio 
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Self-Adjusting Wrench 

The E-Zee Tool Mfg. Co., 136 Lib- 
erty St., New York 6, N.Y., has an- 
nounced a new automatic self-adjust- 
ing and self-locking wrench with a 
ratchet action. The wrench is avail- 
able in two sizes, 6 in. and 8 in. The 
8 in. size will take nuts from 7/16 in. 
to 15/16 in., thus covering practically 
the entire range of five open end 
wrenches. 

The jaws of the new wrench are 
made from chrome vanadium drop 
forged steel and the handle is made 
from alloy steel. 


So 
WHY BURN 


Turn ‘ 
profit with a 


ROYER Sludg 


Do you realize . - 
Royerated sludge to farmers, 


as a topnotch soil improve - - 
pare with a Royer 
cu. yds. per hour 
moisture content) 
a fine granular mi 
or bags for imme 
Write for Royer 
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SLUDGE? 


it into an operating 


e Disintegrator 


1. How much profit there is 


florists, gO 
_ and, 2. How e 


2 One or two men can han 


_ taking undri 
direct from sludge > 
ixture, and discharge } 
diate disposal 


Sewage Sludge Catalog. 


If you are interested in this new 
self-adjusting wrench, mail a Reader 
Service Card on which is entered your 
name and the above key number. 
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Chemical Resistant 
Coating 


Morton Chemical Co., Greensboro, 
N. C., has introduced the Duramite 
line of chemically inert paints and 
coating materials. These materials are 
characterized by good adhesion and 
heat resistance. They are easily ap- 






in marketing 
if courses and parks 
asy it is to pre 
dle 4 or more 
ed cake (up to 36 Yo 
beds, shredding it to 
t directly into trucks 


send you t 


he facts 


Let us 


i ~ 





Royer Sludge Disintegrator turning waste 
to profit for the city of Omaha, Nebraska. 


ROYER FOUNDRY & MACHINE CO. — 


170 PRINGLE ST., KINGSTON, PA. 





plied solutions of chemically jner Cor 
resins. Acids, alkalies, and most cor. 
rosive materials have no effect op Q 
these products. ~~ 

Known as Duramite TH Chemica] T 
Resistant Coatings, they maybe ap. 4) 
plied by brush, spray, or dip and cap 
be air-dried or baked. They are used 
for maintenance painting in corrosive a 
atmospheres, for masonry and con- 
crete, and chemical resistant floor fip- 
ishes. A variety of colors is available 
to both protect and identify equip. 
ment. 

Additional information on this pro- 
tective coating is available. Just fill in / 
a Reader Service Card with the above 





key number and mail. pH, 
ee IRC 

NIT 
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R-S Shut-Off Valve 
Shown in the accompanying photo- : 


graph is a new R-S Class B Iron 
Valve, Type B-9468, rated at 50 lbs. 
Introduced by R-S Products Corp, 
Philadelphia, Pa., this valve is de- 
signed for rugged hydraulic service 
and is equipped with the patented 
R-S rubber spool. 




















for thousands of 
closed cycles. | 

Although rated as a 50 Ib. valve, 1 
is claimed that the new unit will give 
bubble-tight shut-off up to 80 psi. and 
commercially tight shut-off at 100 pst. 

For further information, mail 4 
Reader Service Card on which is et 
tered the above key number. 


The rubber spool combined with i 
wedge-type closure of the R-S angular na 
seating disc provides positive shut-o E 

full-open-to-full Ce 
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Complete Water WT? Analyses 






Quickly... gilli) Accurately 
Inexpensively ... with a 
Taylor Water Analyzer 


pH, COLOR, MANGANESE, TOTAL 
IRON, AMMONIA, CHLORINE, SILICA, 
NITRATE N, NITRITE N, FLUORIDE 


The Taylor Water Analyzer is so inexpensive, and 
so easy to use, that even the smallest water treat- 
ment plants can make complete analyses. Nine Taylor 
Liquid Color Standards, a complete set for each in- 
dicator or determination. are permanently enclosed 
in ene plastic slide, eliminating the expense and 
handling difficulties of single standards, 

Moreover, Taylor Color Standards carry an unlimited 
guarantee against fading. All necessary slides fit the 
one base 


FREE—INFORMATIVE BOOKLET! 
Write direct for ‘“‘MODERN pH AND 
CHLORINE CONTROL’’—96 pages of 
valuable data for all men concerned 
with water purification problems, 








Tells how Taylor sets make determi- 
nations easily, simply, quickly. Illus- 
trates and describes all Taylor sets 
See your dealer for equipment. 






W. A. TAYLOR “%° 


7308 YORK RD. + BALTIMORE-4, MD 








Leopold 


GLAZED FIRE CLAY TILE FILTER 








* Permanent °*Non-corrosive ® Eco- 
nomical ® Impervious to acid or alkali 
solutions ® Practically non-absorbent ®° 
Equal distribution. 


Complete water purification and sewage plant 
equipment. 


Write today for complete information 





F.B. LEOPOLD CO., INC. 


2413 W. CARSON ST. PITTSBURGH 4, PA. 





O'Grady Named Pittsburgh 
Equitable 








District Supervisor | Pon water mains 
Joseph O’Grady has been appointed | cast iro od h 


district supervisor of Water Meter 
Sales for the Pittsburgh district office 
of the Pittsburgh Equitable Meter 
Div., Rockwell Mfg. Co. 














Mr. O’Grady has been connected 
with water meter sales for the com- 
pany during the past seven years, 
operating out of headquarter offices. 
Before that he was associated with the 
Iroquois Gas Co., Buffalo, N.Y. In 
| his new position he will supervise 
meter sales in Pennsylvania, West 
Virginia, Ohio, Maryland, and Dela- 
ware. 











| 





@ Saves 75% of costs 

@ Goes 4 times as far 

@ Eliminates caulking 

@ Needs no large bell holes 
@ Self-seals if broken 


Once Haymanite is used for a bell and spigot 
cast iron water main installation, you'll never 
want to go back to lead or any other material. 
Aside from its tremendous cost-saving features, 
Haymanite is easily applied by any workman 
and requires fewer tools. Immediate shipment. 
FREE: Illustrated catalog. 


MICHAEL HAYMAN & CO., 


INCORPORATED 
ESTABLISHED 1869 


870 EAST FERRY ST. BUFFALO, N. Y. 











FOR BETTER 





dWATER TESTS 
lhewas nothing like 
NON-FADING 


GLASS COLOR 
STANDARDS 







> Pocket 
ai Comparator 
No. 605 


Permanent reliability of Hellige Gloss Color Stan- 
erds, accuracy of color pori implicity of 
the technique, and pact of the opparat 
cre exclusive features of Hellige Comparators not 
found in any similor outfits. 








WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
37168 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 

















ROTO-TROL 





Type “A” Roto-Trol operates from 
the pressure in the pump discharge 
line, at the pump house. The electric 
time delay prevents starting or stop- 
ping due to surges. It also protects 
deep well turbines from damage due 
to back-spin . . . Type “A” Multi- 
Pump Roto-Trol is designed for two 
or more pumps discharging into the 
same discharge pipe. Adjusted time 
delays compensate for additional 
pumping friction and surges when 
second pump starts or stops. 





WRITE FOR PERFORMANCE 
AND ENGINEERING DATA 


Water Levels Control Division 


HEALY - RUFF COMPANY 


783 HAMPDEN AVE., ST. PAUL 4, MINN. 
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C. H. Irwin Heads 
Infilco’s Pittsburgh 
Office 


Clyde H. Irwin has been assigned 
as field engineer in charge of the Pitts- 
burgh office of Infilco, Inc. 

Prior to association with Infilco, 
Mr. Irwin was senior chemist at the 
Baldwin Filtration Plant, Cleveland, 
O., for 13 years. In 1943 to 1946 he 
was assistant and 


research research 


associate at the Case School of Ap- 
plied Science. For his work at Case 
on the problem of detecting and elimi- 
nating contamination in military water 


supplies, Mr. Irwin was awarded a 


Certificate of Merit by the National 
Defense Research Committee. 


National Water Main 
Cleaning Moves 
Chicago Office 

The Chicago office of the National 
Water Main Cleaning Co., under the 
management of James R. Brown, Vice 
Pres., has moved from its W. Wacker 
Drive office to a new office located at 
Room 1336, 122 S. Michigan Ave., 
Chicago 3, IIL. 








The Omega Precision Solution Feeder is a real find for 
water works men. Accurate within 1%, it automatically feeds 
by gravity, solutions of hypochlorite, copper sulphate, am- 
monium sulphate, polyphosphates, etc. It has no valves, 
diaphragms, or pump. Its simple operating principle assures 


true volumetric measurement. 
adjustable by a dial having 





The feeding mechanism — 
100 graduations — is driven 
by a small synchronous motor. 
Where electricity is not avail- 
able, an eight-day clock 
movement drives the mecha- 
nism. Standard tank capaci- 
ties range from 50 to 200 gals. 
with feeding rates from .08 to 
32 g.p.h. Special units feed 
to 200 g.p.h. 


WRITE FOR BULLETIN 9-12 


OMEGA PRODUCTS 
Volumetric Feeders * Gravimetric Feeders 
Solution Feeders * Lime Slaking Equipment 

Bucket Elevators * Laboratory Stirrers 











OMEGA MACHINE COMPANY 


(Division of Builders tron Foundry) 


10 CODDING STREET, PROVIDENCE 1, 


RHODE ISLAND 











Water & SEWAGE WorKS, July, 1948 


707 
First Aid 


Davis Emergency Equipment (Cp, 
45 Halleck St., Newark 4, N.J., has 
available a handy chart with rotating 
disc to give directions for first aid a 
a glance. Some 20 different accidents 





INJURY 




















and their symptoms, and treatment 
are given in this handy unit which 
carries the number 369 and the title 
| Insta-Aid. 

If you are interested in this pocket- 
size chart, just fill in a Reader Service 
Card with the above key number and 
mail it to this magazine. 
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Bronze Threadless 
Fitting 

| Following the introduction of the 

| Flagg-Flow, first threadless malleable 

| iron fitting, the Stanley G. Flagg & 

Co., Inc., Philadelphia, has now intro- 

duced the same threadless fitting in 





I.P.S. brass and copper pipe or tubing. 
The fittings are Flagg-Flow bronze 
httings. 

These Flagg-Flow bronze fittings 
meet the increasing demand for one 
piece brass, copper pipe, or copper 
tubing. They are threadless bronze 





pipe fittings for brazing to LP.S. 
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JUST POUR 


THAT'S All 


Hydro-tite, the self-caulk- 
ing, self-sealing, pipe-joint- 
ing compound, solidifies and 
hardens immediately with- 
out shrinkage. No caulking 
is necessary. Any slight 
seepage that may appear 
at first soon stops. 












For over thirty years 
Hydro-tite has proved its 
ability to stand up under 
all conditions of strain, vi- 
bration and pressure. Send 
for data book and sample. 


ALWAYS USE FIBREX 


The sanitary, bacteria-free 
packing that costs about 
30% less than braided jute. 
Send for sample. 
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Moin Soles Office: 50 Church St., New York, N.Y 


Works: West Medford Stotion, Boston, Moss 











Stop Rust on Gear 
Trains in Storage 


IP gear trains and other 
Oakite 
Special Oil, to 
cover surfaces with the thin 
transparent film that locks 
You can hold such 


meter parts in 


Protective 


out rust. 
parts in rust-free storage con- 
dition indefinitely. Specify 
Oakite Special Protective Oil 
today. 


FREE 16-page Oakite book- 
let gives full details. Send 
for your copy today! 


OAKITE PRODUCTS, INC. 
13 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 





Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 
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brass or copper base alloy tubing or 
pipe, and the one-piece system result- 
ing is as strong as the pipe itself. It 
may be applicable for 150 lb. working 
steam pressure at 450 deg., F., or 300 
lb. non-shock cold water, oil, or gas 
lines. 

Further information on this new 
fitting may be obtained by entering 
the above key number on a Reader 
Service Card and mailing same to this 
magazine. 
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Dry Rustproof Coating 


Kano Laboratories, 75 W. Wacker 
Drive, Chicago 1, Illinois, have devel- 
oped a new rust preventive, consisting 
of a thin, clear film, deposited on metal 
surfaces. Sold under the name of 
Kano Rustproof, it is applied by cold 
dipping, spraying or brushing and 
dries in about 15 minutes to a clear, 
hard, dry surface. 

The material may be removed with 
any petroleum solvent, although it is 
not necessary to remove it prior to 
painting. It is tough, flexible and non- 
porous and is available in packages 
from one to 55-gallons. 

For further information, enter the 
above key number on a Reader Serv- 
ice Card and mail. 
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_ SERVICING 
FEDERAL 
STATE 
COUNTY 
MUNICIPAL 


“ AND 


INDUSTRIAL WATER TOWERS 


SPEELMON ELEVATED 
TANK — SERVICE 


COMPLETE PAINTING AND REPAIR 
SERVICE 


822 N. Court St. 











Rockford, Ill. 











MACHINE 


BLENDED 


/ BOND-O 





A_ dependable  self-caulking joint 
compound for cast iron bell and spigot 
water mains. 

Used by hundreds of water com- 
panies—water departments and water 
works contractors. 








NORTHROP & COMPANY, Inc. 
SPRING VALLEY, NEW YORK 














FEED - METERS - MIXES 
CHLORINE GAS ACCURATELY 
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PURIFICATION FOR WATER- 
SEWAGE & SWIMMING POOLS 

Everson SterElators Operate Manu- 
ally or Semi-Automatically, Also 
Automatically Proportion Gas Flow to 
Water Flow. 

Everson SterElators Utilize a 24” 
Water Gauge Vacuum and Visible 
Flow Meters, with Wide Ratio Ranges 
of Capacities: 10 to 1, 50 to 1, 110 to 1. 

All SterElators Are Dependable, 
Accurate, Safe and Easy to Operate. 
Guaranteed to Give Complete Satis- 


faction. No JOB TOO LARGE 
Send us Copy of Specifications 


Sigrplatons 


EVERSON MFG. CORP. 


233 W. Huron Street 
Chicago 10, Ill., U. S. A. 





BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Weirs, 
Flumes, Nozzles and other pri- 
mary elements; Mechanically 
and Electrically operated 
Registers and Complete 
Automatic Control Systems. 





BAILEY METER COMPANY 
1072 IVANHOE ROAD e CLEVELAND, O. 
Bailey Meter Co. Ltd., Montreal, Canada 























EDSON 
DIAPHRAGM PUMPS 


Hand Sizes 2”, 244”, 3”, 4” 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hose 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


THE EDSON CORPORATION 
Main Office and Works: 49 D St. 
South Boston, Mass. 

New York: 142 Ashland Pl., Brooklyn 
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meters, spectrophotometers, 
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Beckman Instruments 
Has Chicago 
Service Office 


3eckman Instruments, produced by 
National Technical Laboratories, now 
have a factory servicing headquarters 


at 9 S. Clinton St., Chicago, Ill. 
George R. Kinkaid, 


Laboratories, is in charge. 


The new Chicago Service and Re- 
pair Department is equipped for serv- 
pH 


radiation 


icing and repairing Beckman 


mid-western 
representative for National Technical 


and other 
instru- 


glass electrodes, 
precision control 


meters, 
Beckman 
ments. 
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Self-Priming Contractors’ 
Pumps 

Gorman-Rupp Co. of Mansfield, 
Ohio, has introduced a complete new 
line of Gorman-Rupp Centrifugal 
Self-Priming Contractors’ Pumps. 
According to the company engineers, 
“the self-priming feature has reached 
its highest achievements” in these new 





specify Rensselaer. 


For complete details get 
in touch with your near- 
est Rensselaer factory- 
trained representative or 
write to Rensselaer Valve 
N. Y. 


Company, Troy, 


Valves and Hydrants tell us year after year. If 
you want the same trouble-free service, always 


: 
| 
| 
| 
| 
| 
| 
| 
| 
with Rensselaer Gate Valves and Hydrants —| 
| 
| 
| 
| 
| 
| 
| 


| “NO TROUBLE AT ALL!” | 


A 


That is what satisfied users of Rensselaer Gate 








Ask the man who uses Rensselaer! 











WaTeR & SEWAGE 


Works, July, 1948 















TROY, N. Y. 





pumps. This patented design incor. 
porates quick positive priming fea. 








= 








tures without the use of valves, vents. 
or any mechanical devices. 

For further information on these 
self-priming contractors’ pumps, enter 
the above key number on a Reader 
Service Card. 
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Pneumatic Sponge 
Pump 
Developed by the Pump Division of 
the Byron Jackson Co., Los Angeles, 
Calif., a pneumatic sponge pump is 
offered as a highly adaptable unit for 
high head “mopping up” in mine 
shafts, coffer dams, caissons, sumps, 
tanks, basins, bilges, and manholes. 














This pump will handle sand and 
pulverized rock and solids up to i: 
in., and its lowest operating liquid 
level is within three inches of the base 
of the pump. It can be furnished m 
single stage and two stage construc 
tion. 
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The SEWER SCOOTER 


(U. S. Patent 2,198,823) 


THE ONLY 100% SELF-PROPELLING SEWER CLEANER 
THE FLUSHING ACTION 


SEWER SCOOTER MODEL A-3, BRONZE 


Standard machines stocked 8 inches to 96 inches—For sale, rent or contract. 


COLLAPSING THE SHIELD. 


No Preliminary Work— 
Gets Results in a Hurry 


IS APPLIED BY 


A patented feature 


Box 289-A 
Coral Gables 34, Fla. 














The pneumatic sponge pump is a 
vertical, single, or two stage unit, op- 
erated by an air motor which has a 
sovernor and variable speed control. 
Capacity range at 90 psi. is 25 to 300 
gpm., and head range is 25 to 300 ft. 

Further information is available on 
this unit. To obtain such enter the 
above key number on a Reader Serv- 
ice Card and mail. 


712 


Tuff-Bond Adhesive 
The Goodloe E. Moore Co. of Dan- 
ville, Ill., has developed and is mar- 
keting a new general purpose adhesive 














Reclaimed Rubber 84 





til 
Mae A Genefal Po 


Sticks Almost 4°" ~ 






J. C. FITZGERALD 





American GAS BOILERS 


STEAM AND WATER TYPES 


FOR DIGESTER HEATING 


American Radiator & Standard Sanitary 
Corporation, Pittsburgh, Pa. 


SALES OFFICES IN 
PRINCIPAL CITIES 


FOR RATINGS AND DATA SEE OUR PAGE 
IN THE ANNUAL REFERENCE SECTION 




















ECMRANICAL FOLIPMENT 


vy 


Rogers Fiver Mro.to 
DARBY, PENNA, 





The years of experience behind the 
Roberts nameplate is your assurance 
that any water rectification problem 
is expertly handled to your best ad- 
vantage. As manufacturing and in- 
stallation engineers, the Roberts 
organization is equipped to meet your 


KNOWN AROUND THE WORLD 
AS THE SIGN OF EXCELLENCE IN 






WATER TREATMENT EQUIPMENT 


exact needs regardless of the size of 
the equipment or the complexity of 
the problem. 





GRAVITY FILTERS @ SOFTENING PLANTS 
AND EQUIPMENT e PRESSURE FILTERS 
ZEOLITE SOFTENERS ¢ SWIMMING 
POOL RECIRCULATING APPARATUS 
SPECIAL WATER TREATMENT EQUIPMENT , 











We invite your inquiries 








known as Tuff-Bond. Tuff-Bond ad- 
hesive is recommended for bonding 
jobs in building, construction, and 
maintenance. It is one of the few re- 
claimed rubber base adhesives on the 
market which contains no soap, water, 
or asphalt, and less than one per cent 
sulphur, 

_ Because of its chemical character- 
istics, it has a long life and resists de- 
terioration. It has an extremely wide 
temperature range and may be adapt- 
ed for bead or trowel application. It 
is waterproof, will not freeze, is re- 
silient, and will bond practically every 
material found in the construction and 
building industry. Smears can quick- 


ROBERTS FILTER MANUFACTURING COMPANY « Darby, Pa; 


ly be removed with gasoline or similar | 


| p—ZECo> 
Mm (REENSAN]) 


solvent. 
This unique adhesive should have 


many applications in and around both | 


water and sewage works. For further 
information, enter the above key num- 
ber on a Reader Service Card and 
mail. 


Clay Products Assn. 
Moves 


The Clay Products Association has 
moved to a new address. Henceforth 
it will be located in Room 2100 at 100 
N. LaSalle St., Chicago 2, IIl. 








ZECO and HI-ZECO Greensand 
Zeolite for water softening, filtration 
ZECO Manga- 
nese Zeolite for iron and manganese 
COREXITE mineral for cor- 


rosion control and water stabilization. 





and iron removal. 


removal. 


ZEOLITE CHEMICAL CO. 


Sales Office 
140 Cedar St., New York, N.Y. 


Factory 
Medford, N.J 


Pioneer Producer of 


GREENSAND ZEOLITE MINERAL 
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New Deodorant 

American Processing Co., Hippo- 
drome Bldg., Cleveland, O., is mar- 
keting a new deodorant Odorid, which 
is claimed to operate on a different 
principle than other types of deodor- 
ants on the market today. 

Odorid is an odorless powder. It 
gives off no chemical substances and 
is nontoxic, noncaustic, noncorrosive, 
and harmless to humans, animals, or 
birds. It may be safely used dry or 
mixed with water in restaurants, hos- 
pitals, manufacturing plants, theatres, 


water works, and sewage works, or 
any place where unpleasant odors are 
a problem. 

For further information on this 
new product, enter the above key 
number on a Reader Service Card 
and mail. 


Bailey Meter Opens 
New Office 


sailey Meter Co., Cleveland, Ohio, 
has opened a new branch office in 
Charlotte, N.C. This new office is 
located in Room 1004, Independence 
Bldg. 








The new Charlotte office wil} be 
staffed by J. R. Powell, branch map. 
ager, and R. T. Cathey. 


VAREC Names Klockner 
Eastern Sales Mgr. 
The Vapor Recovery Systems Co, 
of Compton, Calif. has appointed 
Lewis W. Klockner, Jr. as eastern 





o 





DIGESTION 
EXPLOSION 











GAS given off during digestion 
is generally 60 to 78°, methane, 
which is explosive when mixed with 
between 8 to 19 times its volume 
of air. Hydrogen sulphide is usual- 
ly present in sufficient quantities to 
cause greater hazards. Explosive 
mixtures in the tops of sewage 
digesters can and have resulted in 
dangerous explosions. But if proper 
precautions in handling these gases 
are observed there need be no 
hazard about digestion plants. 


The Vapor Recovery Systems 
Company manufactures approved 





WITHOUT 
f 


APPmoveDd 
CQUPMENT FOR SEWAGE DIGESTER COne 





gas control equipment that is 
known throughout the Sewage In- 
dustry for its safe and excellent 
design and workmanship. Rigid 
laboratory inspections and tests 
are made on all '""VAREC" equip- 
ment to insure long trouble-free 
operation. If gas control is among 
your problems let "VAREC" engi- 
neers assist you. 

Exaggerated view for illustration purposes 
only. “VAREC” Approved Equipment for 
Sewage Digester Dome—each of these items 


is noncorrosive, nonsparking, easy to install 
and foolproof in operation. Check Catalog 


§-3 for the sizes' needed for your require- 
ments as well as other safety equipment. 


S-3 










THE VAPOR 
Vane’ NEW YORK 


CAEVELAND 





ECOVERY SYSTEMS COMPANY 


R 
COMPTON, CALIFORNIA, U.S.A. 


30 Church Street + 150! Euclid Ave +122 So. Michigan Ave. + 533 Maye Building. 621A M.& M. Bidg. 
Avcilable from Authorized Sewage Equipment Agents throvghowt U S$. ond Conede 
Coble, VAREC COMPTON (ol! codes) 






CHICAGO TULSA HOUSTON 
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sales manager. Mr. Klockner, who is 
a graduate civil engineer of Lafayette 
College, served as a Captain in the 
Sanitary Corps during the war and 
was a Sanitary engineer for the N. J, 
State Dept. of Health for many years, 
He had previously been associated 
with the R. B. Carter Pump Co. 

The VAREC office in New York 
is located at 30 Church St., New York 
City. 
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Shallow Well Water 
System 
The Pomona-Westco Div. of Fair- 
banks, Morse & Co. has introduced 























a new turbine type shallow well water 

system designated as Model LU-25. 
This all bronze pump with rubber 

impeller and %4 hp. capacitor typ 
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motor is but 19 in. high, 14% in. 


rf Me hing but $3 lhe, and being of || PORTABLE GATE OPERATORS 





small size with 3u4 gal. top-mounted A COMPLETE LINE OF GATE : y y 
pressure tank, this unit can easily be | OPERATORS THAT WILL SAVE . * gee 
, installed in any house not equipped || ENDLESS TIME IN THE 
with municipal water service. OPERATION OF GATE VALVES. 
For further information, fill in a FOR MOUNTING ON SERVICE 
Co Reader Service Card with the above TRUCKS AND SPECIAL CHASSIS 
ted key number and mail. PORTABLE UNIT SHOWN USES 
ern 2 HP. GASOLINE ENGINE, WEIGHS 


ONLY 30 LBS. 


Philadelphia Quartz Co. 


Moves Offices PAYNE DEAN & CO. 


Philadelphia Quartz Co., manu- MADISON, CONN. 
facturers of silicates of soda, has an- 
nounced the removal of its general _ —_— OO —— 
ofices from 121 S. Third St., Phila- 
































delphia, where they have been located wr nccered problems of sewage disposal | R FE PA | R d S AV E 
for almost half a century to the plants. rt 
Public Ledger Bldg., Independence Of particular interest to all per- | 
Square, Philadelphia. sons concerned with the maintenance | Weter Meter 
it of such plants is a blueprint for | Measuring Chambers 
ie Pe ggg 8 — ~_— — | with the 
O a arge selector, snowing 1e | 
= LITERATURE surface to be painted, the paint MEMPHIS SLOT INSERT 
7 to be used for primers, and the | QRX@RCeemtco Meg Mme Oro 
- CATALOGS finished coat recommended. Recom- thrust roller. 
ted AND mendation IS Piven aS a result of an For further information and free 
| extensive study of the painting prob- 54” samples 
7 _— <= ~lems encountered in sewage disposal a 
“ 715 plants, and the completeness with 
which these tables are developed for METER SPECIALTY CO. 
HEAVY DUTY PAINTS the selection of various paint prod- 1332 N. Seventh St. | Memphis, Tenn. 
American-Marietta Co., 43 E. Ohio ucts for use on various types of sur- 
St.. Chicago 11, Ill., are makers of races 18 & tribute to the thoroughness 
the Valdura heavy duty paints which of the company in the preparation of | 
- 2 ‘Se ae .. . : the catalog. 
they offer for industrial maintenance 5 
and which they describe in a bulle- Although this very interesting and 
Ait- tin for the sewage disposal industry highly usable bulletin is directed to | 
ced called Industrial Maintenance Series the attention of sewage treatment 
No. 2. works, the information contained 
— 


Protective coatings for preserving therein is also applicable to many 
the various materials and equipment Water purification plants and this 
in and around the sewage treatment bulletin will be interesting to water- 





| 
| plant are important to all sewage works operators as well. LABOR weg 
works superintendents, operators, To obtain a copy of this bulletin | 1S the important piece of equipment in the & 


pomaiaages . ° as ‘ I ene 
and Managers. [This bulletin is di- on paints and maintenance painting Modern Water Works Laboratory. Now being 
~ : on ¢ F used by leaders in water works research. Many 
rected especially to the attention of enter the above kev number ON a | superintendents and chemists have been able to 
y . reduce their chemical costs by the control of 





these men and discusses the mainte- Reader Service Card and mail. chemical dosages with this mixer. Write for 
literature. 
a PHIPPS & BIRD, INC. Richmond, Va. 
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LIME SLAKER ANTHRAFILT 


Trade Mark Reg. U. S. Patent Office 


The Dorr Co., 570 Lexington Ave.., 
‘8 e A Filter Medium For 


New York, has issued a 4-page folder, 











Bulletin No. 7281, cn The Dorrco All Purposes 
, ° Slaker. This is a self-contained unit 
GASKET AND FORM for continuous lime slaking and the ANTHRACITE EQUIPMENT CORP. 
The Perfected Method for Making washing and removal of grit. Anthracite Institute Building 


Wilkes-Barre, Pa. 


The catalog contains pictures and 


§ . . 
ewer Pipe Joints of Cement drawings of the slaker, tells what it 
* No jute used—gasket centers spigot. is, how it works, and gives informa- | WABCO oO Le) 


@ Definit i joi 7 ° : p , : : 
_ 8 Fare pace in each joint for cement. | tion on operating practice as well as | (GQCIRRMME BRUCE ee 
orm confines cement-grout to lower portion 


of joint. advantages for the machine. PALMER FILTER EQUIPMENT CO. 

















iter ® Particularly advantageous in water-bearing r . , 
: trenches. A copy of this bulletin may be ob- 822 E. 8th St. Erie, Pe. 
ber * Infiltration minimized. tained by entering the above key num- i 5 Wikis 
a . “ ineers an eles 
ype L. A. WESTON Adams, Mass. | ber on a Reader Service Card. "9 7 
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METER SLOT INSERT 

The Meter Specialty Co., Sterick 
Bldg., Memphis, Tenn., has recently 
issued a small leaflet to describe the 
Memphis Slot Insert. 

This stainless steel Memphis slot 
insert is an efficient and economical 
means of reclaiming water meter 
measuring chambers when wear or 
corrosion has caused the thrust roller 
slot to become ragged. The use of 
these slot inserts saves measuring 
chambers and increases revenue, ac- 
cording to the folder. Data and in- 
formation are given on operation of 


two meters before and after use of 
the slot insert. 

This Memphis slot insert was de- 
veloped by C. M. McCord, Dir. of 
the Water Division, City of Mem- 
phis. 

To obtain a copy of this leaflet, en- 
ter the above key number on a 
Reader Service Card. 
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AIR COMPRESSORS 

The Jaeger Machine Co., 550 W. 
Spring St., Columbus 16, Ohio, has 
just released two bulletins. These 
are No. C-160-8 covering the Model 


160 “air plus” compressor, and Bul- 





eX nnounctng Netw 
a 


BN FLEXICHROME 


STEEL SEWER ROD 








metal obtainable today. 


ON THIS 


ne 


EXCEPTIONAL RESISTANCE 
TO BREAKAGE & KINKING 


FLEXIBLE’S new “Flexichrome” Steel Sewer Rod 
is the result of four years of research by one of 
America’s largest steel mills. Developed exclusively 
for Flexible, it will last three times as long as any other 


SEE YOUR FLEXIBLE JOBBER TODAY FOR FULL DETAILS 02, 
IMPORTANT TOOL ANNOUNCEMENT 


£ EXCEPTIONAL 
STRENGTH 


ttl 












FLEXIBLE SEWER-ROD EQUIPMENT CO. 


9059 Venice Blvd., Los Angeles 34, California 


141 W. Jackson Blvd. 401 Broadway 147 Hillside Ter. P. O. Box 165 201! Central Ave. 
Chicago, Ill. New York 13 Irvington, N. J. Atlanta Memphis, Tenn. 
80! E. Excelsoir Blvd., 29 Cerdan Ave. P. O. Box 694 P. O. Box 447 41 Greenway St. 
Hopkins, Minn. Roslindale 31, Mass. Pittsburgh Lancaster, Texas Hamden, Conn. 
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letin 6JC-7 on Model 600 portable 
compressor. 

In the February 1948 issue of 
Water & Sewage Works there ap- 
peared an article on air compressors 
and their many, many uses in and 
around water and sewage works as 
indicated by a survey of our readers. 
When one considers these many uses 
of air compressors, as indicated in 
that article, it is apparent that these 
bulletins on air compressors will be 
of interest to all water and sewage 
works men. 

To obtain a copy of these two bul. 
letins, enter the above key number 
on a Reader Service Card and mail. 
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INDUSTRIAL WASTE 
BULLETIN 


Here is something that all sewage 
works superintendents, operators, en- 
gineers, and chemists will want. Some. 
thing, too, that all persons engaged in 
industrial waste treatment should 
have. It is a new 32-page bulletin pub- 
lished by the National Lime Associa- 
tion, 927 Fifteenth St., N.W., Wash- 
ington 5, D.C. 

This booklet known as Trade Waste 
Bulletin No. 1 is titled “The Use of 
Lime in Industrial Trade Waste 
Treatment”. It describes the various 
applications of lime in the treatment 
of different trade wastes and includes 
a reference bibliography. 

If you want a copy of this bulletin, 
which is free, just enter the above 
key number on a Reader Service Card 
and mail the card properly filled in to 
this magazine. 
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WATER SOFTENERS AND 
DEALKALIZERS 


The Permutit Co., 330 W. 42nd 
St., New York 18, N.Y., has prepared 
and issued Bulletin No. 2418 on the 
Permutit Zeo-Karb Water Softeners 
and Dealkalizers. 

This is a 12-page bulletin which 
describes the Zeo-Karb double-duty 
water softener and dealkalizer, tells 
how it works, and gives advantages 
of its operation both for the removal 
of sodium or for operation on the 
hydrogen cycle. The book is well 
illustrated with diagrams of instal- 
lations for various purposes. One 
section of the bulletin is devoted to 
typical analyses of boiler feedwater 
treatment and varied industrial ap- 
plications. Another section shows 
actual installation of these units. 

A copy of this bulletin is obtain 
able on request. Simply mail a Read- 
er Service Card with the above key 
number. 
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TRANSITE WATER MAIN 
REPRINT 

In the November 1947 issue of 
Water & Sewage Works appeared 
an article by W. D. Hurst, City 
Engineer Of Winnipeg, Manitoba, 
on “Performance Record of 14-Year 
Old Transite Water Main at Winni- 
peg.” ; : 
This article has been reprinted 
by Johns-Manville of Manville, N.J., 
and a copy of the reprint may be 
obtained by entering the above key 
number on a Reader Service Card. 


722 
VALVE BOXES 


Valveco Ltd., 57 William St., New | 


York 5, N.Y., has a 4-page folder 


"on Valve Boxes made from Orange- 


burg fibre pipe. This pipe is manu- 
factured by the Orangeburg Mfg. 
Co., Orangeburg, N.Y. 

The valve boxes consist of metal 
covers and cover frames of cast iron 
construction with the tubes made of 
Orangeburg fibre pipe. 

The folder on these valve boxes 
gives a general description, avail- 
ability, discusses the installation, 


handling, and the lifetime properties 
of this material. 

A copy of this bulletin, which de- 
scribes these two-piece sliding type 
valve boxes, may be obtained by en- | 
tering the above number on a Reader 
Service Card. 
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CATHODIC PROTECTION 
Electro Rust-Proofing Corp., 
Belleville, N.J., has available an in- 
teresting booklet on Fighting Corro- 
sion with Corrosion. 
This bulletin describes the causes 
of electrolitic corrosion of metal in 


water and sewage works equipment | 


and describes how the cathodic pro- 
tection battery may be installed to 
prevent such corrosion. A number 
of pictures of installations are shown 
and the whole process of cathodic 
protection is adequately presented in 
diagrams and descriptive matter. 

To obtain a copy of this interest- 
ing bulletin, enter the above key 
number on a Reader Service Card 
and mail. 
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HIGH RATE FILTER 
EFFICIENCY 

The Dept. of Public Health and 
Welfare of Missouri has available a 
limited number of bulletins on “A 
Study of the Effect of Sewage Dis- 
tribution on High Rate Filter Effi- 
ciency”, 

This bulletin contains a report on 
the work done by W. Q. Kehr and 





C. C. Ruchhoft of the Missouri Dept. 
of Public Health, Section of En- 
vironmental Sanitation and the U. S. 
Public Health Service respectively. 

This report covers a study of the 
effect of sewage distribution on the 
efficiency of high rate sewage filters 
at Neosho, Mo. It covers the op- 
eration during winter and summer 
conditions of two parallel filters 
equipped with different types of dis- 
tributors. 

A limited number of copies of this 
interesting report are available. To 
obtain one, enter the above key num- 
ber on a Reader Service Card and 
mail. 
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725 
LABORATORY GLASSWARE 
Kimball Glass Div. of Owens- 


Illinois Glass Co., Toledo 1, Ohio, 
has issued a large Catalog of Lab- 
oratory Glassware. 

For the water or sewage works 
laboratory which is just being in- 
stalled, or one which is in operation 
and desires a complete catalog of 
laboratory glassware available for 
testing equipment, this catalog is 
highly recommended. 

To obtain a copy of this book on 
laboratory glassware, enter the 
above number on a Reader Service 
Card and mail. 





















power costs reduced 14% 
volume increased 300% 
coefficient raised 225% 
for 

ATLANTA 


ll 


* 





Béfore cleaning 17,000 feet of 


\ bedly fuberculated 30” pipe for 


ity 


“Wthoft 602 


of Atlanta, a coefficient of less 





was established. After cleaning 


and centrilining, the-coefficient was raised 


toover ] 


35/-resulting in a“power saving 


= of 14% and an increase of 300% in the 


e 


carrying’capacity of the line. 


With similar results obtained in the 


Y» 


past, is it small elite TAR LilsLMe Celitelale] Mailers 


served: the City of Atlanta since 1906? 


Ife) <-Mmele\celilcele|- Mme) Mm (ohilolale Mar 0) 


years of 


cleaning éxperience — other 





leading cities have. No obligation of course! 


NATIONAL WATER MAIN CLEANING COMPANY 


50 CHURCH STREET, 


ATLANTA 
BOSTON 
CHICAGO 
HOUSTON 
KANSAS CITY 
LOS ANGELES 
MEMPHIS 
OMAHA 
RICHMOND 


1221 Mortgage Guarantee Building 
115 Peterboro Street 

205 West Wacker Drive 

2518 Grant Street 

421 BMA Building 

448 South Hill Street 

822 Dermon Building 

3812 Castellar Street 

210 East Franklin Street 





NEW YORK 7, N. Y. 


ST. LOUIS 

SALT LAKE CITY 
SAN FRANCISCO 
MONTREAL 
VANCOUVER, B. C. 
waco 
WINNIPEG 
HAVANA - 
CARACAS 


7103 Dale Avenue 

149-151 W. Second So. St. 
681 Market Street 

2028 Union Avenue 

505 West Ist Avenue 

P. 0. Box 887 

576 Wall Street 

PUERTO RICO - BOGOTA 
MEXICO CITY 


MAYAGUEZ, 
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Consulting Engineers 
SPECIALIZING IN ‘THE FIELD OF 
WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Prob- 
— Airfields, Refuse Incinerators, 
ower Plants — Industrial Buildings 
Reports - Valuations 






Laboratory 
1528 Walnut Street, Philadelphia 2 


Bowe, Albertson & Associates 
ENGINEERS 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal—Analyses 
Valuations—Reports—Designs 


110 Williams St. 2082 Kings Highway 
New York 7, N. Y. Fairfield, Conn. 


Fay, Spofford & Thorndike 


Engineers 


Charles M. Spofford Ralph W. Horne 
William L. Hyland 


John Ayer 


Bion A. Bowman 


Carroll A. 


Farwell 


Frank L. Lincoln 
Howard J. Williams 


Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment — Airports 
Investigations and Reports 


Designs 


Valuations 


Supervision of Construction 


Boston 


New York 

















Alvord, Burdick & Howson 


Engineers 
s B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


Civic Opera Building Chicago 


Buck, Seifert and Jost 


Consulting Engineers 


(Formerly Nicholas S. Hill Associates) 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Design Construction Opera- 
tion Management, Chemical and Biological 


Laboratories 


112 East 19th St. 


New York 





GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Harrisburg, Pa. 


Water Works, Se 


Engineers 


New York, N. Y, 


wage, Industrial Wastes & 


Garbage _Dispos al—Roads, Airports, Bridges 
& Flood Control. Town Planning, Appraisals, 
Investigations & Reports. 














ARGRAVES & MORT 


ENGINEERS 
rage and Sewage Treatment 
-Industrial Wastes 


Refuse Disposal 
j Supply and Purification—Dams 


NEW HAVEN, CONN. 


70 COLLEGE ST. 


BURNS & McDONNELL 
ENGINEERING COMPANY 


Consulting Engineers 50th Year 


Water Works, Light and Power, Sewerage, 
Rate Investigations, Reports, Designs, 
Appraisals 
P.O. Box 7088, Country Club Sta.; Office, 95th 
and Troost Avenue, Kansas City 2, Missouri 


GILBERT ASSOCIATES, INC. 


Engineers, Architects and Consultants 


Power Plant Engineering 
Vater Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 


New York 


READING 





Washington 








Michael Baker, Jr. 


The Baker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 


Airport Design—Sewage Disposal Systems 
Water Works Design and Operation 
Consulting Services — Surveys and Maps 
HOME OFFICE—ROCHESTER, PA. 








Camp, Dresser & McKee 

Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 

ports; Design and Supervision; Research 

and Development; Flood Control. 


Ivan M. Glace 


Consulting Sanitary Engineer 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 

Design, Construction and 

Supervision of Operation 


1001 North Front St. 
Harrisburg, Pa. 


Telephone 
6-0407 








W. H. & L. D. BETZ 


CONSULTANTS ON ALL 
WATER PROBLEMS 


Process, Boiler and Municipal Water ® 
Vaste and Sewage Treatment ® Consul- 
tation ® Design @ Analysis 


PHILADELPHIA 24, PENNA. 


CAPITOL ENGINEERING 


CORPORATION 
Engineers—Constructors—Management 
SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Surveys Streets 
Planning Airports 
Bridges Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 


WILLIAM A. GOFF, INC. 


General Engineering and Consulting 


Services 


Incineration, 


-Water, Sew 


Industrial 


erage, Refuse 
Buildings, 


Power Plants, Airport, Town Planning 
Plans, Supervision, Valuations, Reports 


Broad St. Station Bldg., Philadelphia 3, Pa. 








BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 


Water Supply Purification and_Distribution; 
Electric Lighting and Power Generation, 
Sewerage 


n and Distribution; 
sal Special 


; Valuations, 
s and Reports. 


The Chester Engineers 
Water 
and 
ment 
Reports, 

210 E. Park Way at Sandusky, 
Pittsburgh 12, Pa. 


Supply and Purification, Sewerage 
Sewage Treatment, Power Develop- 
and Applications, Investigations and 
Valuations and Rates. 





GREELEY AND HANSEN 


Engineers 


Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon 


Thomas M. 


Niles 


Kenneth V. Hill 


Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


es 








BOGERT-CHILDS 
ENGINEERING ASSOCIATES 
CONSULTING ENGINEERS 
Clinton L. Bogert John M. Greig 
Howard J, Carlock Fred S. Childs 
Water Supply and Purification 
Sewerage and Sewage Treatment 


Flood Control and Drainage 
Refuse Disposal 
Cit Planning—Investigations—Reports 
624 Ma 


dison Avenue, New York 22, N.Y. 











DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 


Local Transportation 





Investigations — Reports — Appraisale 
Plans and Supervision of Construction 
150 North Wacker Drive Chicago 
79 McAllister Street San Francisco 2, Calif. 








Havens & Emerson 


W. L. Havens Cc. 


A. A. Burger F. C. Tolles 


Cleveland 


A. Emerson 
F. W. Jones 


Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader Building 


14 


Woolworth Bldg 





New York 7 
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John H. Harding 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 
826 Park Square Building, Boston, Mass 


Hayden, Harding & 


Buchanan 


Consulting Engineers 


John L. Hayden 
Oscar J. Campia 


Nussbaumer and Clarke 


Newell L. Nussbaumer Irving Clarke 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 


327 Franklin St. Buffalo, N. Y. 


J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





——_—— 





Charles Haydock 
Consulting Engineer 


Water Works and Sanitation, Industrial 
Wastes, Design, Construction, Operation 
and Management. Reports and Valuations. 


COMMERCIAL TRUST BUILDING 


PHILADELPHIA 2 


PARSONS, BRINCKERHOFF, 


HOGAN & MACDONALD 
Engineers 
Traffic Reports Valuations Harbor Works 
Power Developments Industrial Buildings 
Bridges Tunnels Subways Foundations 
Dams Water Works Sewerage 
142 Maiden Lane, New York 7 


Callo Sur. 17 No. 27, Caracas, Venezuela 
Edificio Suariz Costa, Bogota, Colombia 


Benjamin L. Smith & Associates 


Engineers 
(Formerly Whitman and Smith) 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


1l North Pearl Street 
Albany 7, New York 








—_—_—_— 


Co 


Security Building, 


JONES & HENRY 


nsulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Toledo 4, Ohio 


Malcolm Pirnie Engineers 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 West 43rd St., New York 18, N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 
Airports . . . Municipal Buildings 
Hershey Bldg., Muscatine, Ia. 








of 
Water Su 
age, 


ENGINEERING OFFICE OF 
CLYDE C, KENNEDY 


COMPLETE ENGINEERING SERVICE 
For More Than a Quarter Century 
Investigations, Reports, Design, Supervision 

Construction and Operation 


ply, Water Conditioning, Sewer- 
ewage and Industrial Waste 
Treatment 


CHEMICAL and BIOLOGICAL LABORATORY 
604 Mission Street 


San Francisco, 5 


The Pitometer Company 
Engineers 
Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies 
Penstock Gaugings 


New York, 40 Church St. 


Philip B. Streander and Affiliates 


Consulting Sanitary Engineers 

Damon and Foster, Engrs. 

Sharon Hill, Del. Co., Pa. 
Cleverdon, Varney & Pike, Engrs. 
120 Tremont St., Boston 8, Mass. 

Water Supply, Treatment, Distribution 

Trade Wastes, Refuse Disposal 
Sewerage, Sewage Treatment 

Plans, Supervision, Reports 








Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 


tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


LEE T. PURCELL 


Consulting Engineer 
Water Supply and Purification 
Sewerage and Sewage Disposal 
Industrial Wastes 
Design, Supervision of Construction 
and Operation 
Complete Laboratory Services 
1 LEE PLACE 


PATERSON 1, NEW JERSEY 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








10 Gibbs Street 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 


Refuse Disposal 


Consulting Engineers 


Rochester 4, N. Y. 


Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 
Sewage Disposal, Water Front Improvements 
and all Municipal and Industrial Develop- 
ment Problems, Investigations, Reports, De- 
signs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 








Ind 
Airfields 


Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 


ustrial Waste Problems 
Valuations 
Laboratory 


Statler Building, Boston 





ROBERT AND COMPANY 
ASSOCIATES 


INCORPORATED 
Architects & Engineers 
WASHINGTON « ATLANTA ¢ NEW yYorRK 


WATER SUPPLY e¢ INCINERATORS 
SEWAGE DISPOSAL « POWER PLANTS 











WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers — Consultants 


Civil—Sanitary—Structural—Mechanical— 
Electrical. Reports, Plans, Supervision. 
Appraisals 


1304 St. Paul Street 
Baltimore 2, Maryland 








COMP 





—— 


MOORE & OWEN 


Engineers 


WATER, SEWAGE, INCINERATION 
REFUSE DISPOSAL, AIRFIELDS 


LETE WATER & SEWAGE 


LABORATORIES, INDUSTRIAL WASTES 


1456 N. DELAWARE ST. 
INDIANAPOLIS 2, IND. 


Russell & Axon 
Consulting Engineers 

Geo. S. Russell F. E. Wenger 

Joe Williamson, Jr. 


Water Works, Sewerage, Sewage 
Disposal, Power Plants, Appraisals 


408 Olive Street Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla. 











THIS SPACE IS AVAILABLE 


At reasonable cost to Consulting Engi- 
neers interested in reaching both Water 
and Sewage Works Authorities. 
Rates upon request 
WATER & SEWAGE WORKS 


22 W. Maple St., Chicago 
155 E. 44th St., New York 
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“EVERY CHLORINATION 


AND 


WATER CONDITIONING 
PROBLEM 


For Your 
SEWAGE PLANT 





CHEMCO CHLORINATORS are 


available for every type of 





installation. The above shows 





two CHEMCO 100* capacity 
chlorinator installed for the 
Stote of New York. Note use 


of Aqua-Thermal Coils 











CHEMCO has 
Everything for the 
Swimming Pool’ 


from the Filters to 


4 the Life Preservers. 





A large Chemco Filter Plant installation for the Santo Fe 
Railroad, Winslow, Arizona. Consult CHEMCO first for 


your Chlorinator or Water Conditioning Problem. 













CHEMICAL EQUIPMENT CO. 
iwAclem fom VN. Bye di 38 
P. 0. Box 3098 Terminal Annex 


Los Angeles 54, Calif. 
MIDWEST FACTORY BRANCH 


205 W. Wacker Drive Chicago 6, lil. 









ACENTS IN PRINCIPAL CITIES 
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WHEN SPECIFYING CLARIFIERS FOR SEWAGE _— 

D. . 

I BECAUSE Dorr Clarifier first cost is economical... as 
demonstrated by competitive bids. 


BECAUSE Dorr Clarifier performance is equal to or better 
than that of others...as clearly shown by extensive 
° 






perating results. 


BECAUSE Dorr Clarifier maintenance costs are far below 
those of others...as proven by actual records from 
135 Dorr units showing an average maintenance cost of 





$5.91 per unit per year over a 11.4 year period. 





— — _— . — — Bers my 





— 
These three points . . . low first cost, efficient perform- —DORRCOS 
ance and minimum maintenance cost . . . comprise the 
yardstick by which Clarifier value is measured. When 
you buy Dorr, you buy full measure in all three. 






THE DORR COMPANY, ENGINEERS 
570 LEXINGTON AVE., NEW YORK 22, N. Y. 
ATLANTA * TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 


SUGAR PROCESSING 

PETREE & DORR DIVISION, NEW YORK 22,N. Y. 
ASSOCIATES AND REPRESENTATIVES 

Dorr Technical Services and Equipment Are Also 

Available Through Associated Companies and Rep- 

resentatives in the Principal Cities of the World. 

Names and Addresses on Request. 
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need a wildcat tamer ? 


Unless your sewage plant is different from most, you have plenty of wildcats — 
ODORS, SLUDGE BULKING, B.0.D., HYDROGEN SULFIDE, FOAMING, UN- 
STABLE EFFLUENT and many others. But like progressive plants everywhere, 
you can change many of your “cats” from wild to mild by properly applied chlorina- 
tion, at only a fraction of total plant cost — usually about 1%. 


‘7 


Your W&T Representative is a proficient wildcat 
tamer with over thirty years of experience and a 
variety of equipment, who will be glad to help you 
with your “taming.” You’ll be particularly interested 
in the new Program Controlled Sewage Chlorinator 
developed specifically for sewage plant problems. 
Write for details today, on sewage chlorination — 
the little investment for big advantages. 


.. Program Controlled Sewage Chlorinator. Remote or 


integral injector. Manual or automatic program 
operation to meet all sewage flow demands. 


ONLY SAFE SEWAGE 1S A STERILIZED SEWAGE’’ 























